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I INTRODUCTION

This report presents the results of the soil and ground-water investigation

performed by Harding Lawson Associates (HLA) for C.E. Wylie Construction Company

(C.E. Wylie) at the proposed Intermediate Maintenance Facility (IMF) at the Alameda

Naval Air Station in Alameda, California. The objective of this investigation was to

evaluate the presence of hazardous materials in the soil and ground water at the site.

Our services were performed under contract number N62474-89-C-6676 for FY88

MCON Project P-207 between C.E. Wylie and the United States Navy. The scope of our

services, originally presented in our proposal dated October 13, 1989, is summarized as

follows:

1. Prepare a Job Safety Plan.

2. Review existing reports for information pertaining to potential sources of
contamination surrounding the site.

3. Drill and sample 15 soil borings.

4. Convert one boring to a ground-water monitoring well.

5. Analyze 11 soil samples and one ground-water sample for volatile organic
compounds, extractable semi-volatile organic compounds, total petroleum
hydrocarbons (TPH), Title 22 metal concentrations (total and soluble), oil
and grease, and pH. The analyses were performed on a 5-day turnaround
basis.

6. Analyze five soil samples for TPH and benzene, toluene, xylenes, and
ethyl benzene (BTXE) on a two week turnaround basis.

7. Prepare a report documenting our findings.
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II BACKGROUND

In September 1989, petroleum hydrocarbons were detected in the soil during

construction activities at the site. During the installation of piles for the buildings

foundation, petroleum odors were also noticed in the soil beneath the eastern portion of

the IMF. In addition, soil exhibiting green staining, later found to contain petroleum

hydrocarbons, was encountered during the removal of an underground drain line along

10th Street. C.E. Wylie Construction on behalf of the U.S. Navy requested that HLA

perform a limited investigation to identify the extent of petroleum hydrocarbons in the

soil along 10th Street near the northern boundary of the site.

On September 19, 1989, HLA drilled and sampled three soil borings. HLA's

field geologist observed pieces of black organic material throughout the fill material in

the former storm drain trench in addition to petroleum hydrocarbons. Selected soil

samples from each boring were analyzed for total petroleum hydrocarbons using EPA

Test Method 8015 (TPH) and volatile organic compounds using EPA Test Method 8240.

A sample of the black organic material was analyzed for extractable semi-volatile

organics using EPA Test Method 8270. Soil samples were found to contain TPH (jet

fuel) concentrations up to 8600 parts per million (ppm) and concentrations of

2-butanone, a common industrial solvent, up to 10 ppm. Polynuclear aromatic

compound concentrations were detected in the black organic material.

The results of our September 1989 investigation were presented in a letter dated

September 27, 1989. Based on the results of our preliminary investigation, on behalf of

the U.S. Navy, C.E. Wylie requested further investigation of the site to determine the

extent of contamination.

Prior to performing the field investigation, HLA reviewed the Sampling Plan,

Volume I of the Remedial Investigation/Feasibility Study Work Plan prepared by

Canonie Environmental Services(Canonie). The followingareas have been identified by
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Canonic as being potential sources of suspected hazardous waste contamination within

0.5 miles of the IMF site:

Location Waste Generated

• Area 97 Aviation Gasoline

• Buildings 162 and 547 Automobile Fuel

• Building 360 Plating chemicals, caustics,
solvents, acids,
sodium hydroxide

• Building 410 Oils, paints, paint strippers,
chromium, phenols, and
methylene chloride

• Buildings 400 and 530 Paint strippers, solvents, oils

• Building 14 Mercury

• OilRefinery Refinerywaste

• Cans C-2 Area Solvents, paints,
organic compounds,
PCBs, acids, and bases

• YardD-13 Acids,poisons,oxidizers,
flammables, and combustibles
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III FIELD INVESTIGATION

A. Drillin_ and Soil Samvling Procedures

On October 30 and 31, 1989, HLA drilled and sampled 15 additional soil borings

and installed one ground-water monitoring well. We placed 12 of the borings and the

monitoring well at locations that were selected during our meeting of October 11, 1989,

which was attended by representatives of HLA, C.E. Wylie Construction Company, the

Department of Health Services (DHS) and the U.S. Navy. The locations of the three

additional borings, drilled to further define the extent of contamination, were selected

on the basis of observations made during drilling of the initial 12 borings.

The borings were drilled with a truck-mounted drill rig equipped with

8-inch-outside-diameter hollow stem augers. The augers were steam cleaned prior to

use and between borings to prevent cross-contamination between borings.

Soil samples were collected during drilling with a 3-inch-outside diameter

split-spoon Sprague & Henwood (S&H) sampler lined with stainless steel tubes. The

sampler was cleaned prior to sampling with a steam cleaner, trisodium phosphate

solution, or hexane, depending in the severity of the contamination on the sampler from

the previous sampling interval. The borings were terminated at depths ranging form

4.5 feet below ground surface to 16.5 feet below ground surface.

The soil from each boring was logged by an HLA geologist. Plates 3 through 11

present the logs of the borings. The soil has been described in accordance with the

ASTM soil classification system shown on Plate 12. The soil samples were screened in

the field for organic vapors and radioactivity using a Foxboro organic vapor analyzer

(OVA), and a Ludlum radiation survey meter, respectively. The OVA readings were

taken using a "head space" method. Soil was placed in a plastic "ziploc" bag and after

approximately five minutes, the OVA probe was inserted into the "head space" of the
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bag. The OVA readings indicate the relative concentration of organic vapors in the soil.

The OVA readings are shown on the boring logs.

Radioactivity readings were taken by placing the radioactivity detector adjacent

to each soil sample. No radioactivity was detected in the soil samples.

The soil samples that were retained to potentially undergo chemical testing were

retained in stainless-steel tubes. The ends of the tubes were covered with Teflon and

plastic caps, then sealed with electrical tape to prevent the volatilization of volatile

organic compounds. The tubes were stored in an ice cooler until delivery under

chain-of-custody protocol to Curtis Tompkins, Ltd. in Berkeley, California.

B. Monitoring Well Installation

One ground-water monitoring well was installed in Boring B-14 at the location

shown on Plate 2. The well construction diagram is shown on Plate 13.

The well, MW-I, constructed of 2-inch-diameter polyvinyl chloride (PVC)

Schedule 40 casing, was installed to a depth of approximately 14 feet. The casing, with

0.020-inch perforations, was installed from a depth of 3.5 to 13.5 feet. A 6-inch bottom

cap was placed below the perforated casing. Nonperforated casing was installed from

depth of 3.5 feet to just above the ground surface. Lonestar No. 3 sand was placed in

the annular space between the well casing and borehole wall from the bottom of the

boring to a depth of 2.5 feet. A l-foot-thick bentonite seal was placed above the sand

pack. The remainder of the annular space was filled with cement grout from a depth of

1-1/2 feet to just below the top of the well casing to prevent surface water from

infiltrating the ground water through the annular space. The top of the well casing was

equipped with a locking water-tight cap and covered with steel casing.
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C. Ground-Water Sam_line

On November 3, 1989, Monitoring Well MW-I was purged and sampled. Prior to

purging, a clear lucite bailer was lowered into the well to check for floating petroleum

product. At least seven well casing volumes were removed with a stainless-steel bailer

from the well prior to sampling. HLA measured the temperature, pH, and electrical

conductivity of the purged water. The well was completely dewatered three times and

allowed to recover to 80 percent of its initial water level prior to sampling.

Ground-water samples were collected from Monitoring Well MW-I using a clean

stainless-steel bailer. The ground-water samples were decanted from the bailer into

laboratory-prepared bottles. The bottles then immediately sealed, labeled, and placed in

ice coolers until delivery under chain-of-custody protocol for analyses to Curtis

Tompkins, Ltd. in Berkeley, California.
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IV CHEMICAL ANALYSIS

HLA submitted 11 soil samples that were collected on October 31, 1989 and

November 1, 1989 and one ground-water sample to be analyzed for EPA priority

pollutants, including volatile organic compounds using EPA Test Method 8240,

extractable semi-volatile organics using EPA Test Method 8270, and Title 22 metals

(total and soluble*) concentrations using the EPA Test Methods indicated on the

laboratory reports contained in Appendix B. The 11 soil samples were also analyzed for

total petroleum hydrocarbons (TPH) using EPA Test Method 8015, oil and grease (O&G)

using Standard Method 503E, and pH. Five additional soil samples were analyzed for

TPH, BTXE, and O&G.

The locations of 11 samples analyzed for EPA priority pollutants, TPH and O&G,

were selected to provide spatial coverage throughout the footprints of the proposed

buildings. The samples analyzed for TPH, BTXE, and O&G were chosen for analysis

because these constituents were suspected of being present in soil at many locations

through out the site.

A sample collected from Boring B-18 at a depth of 6.5 feet appeared to be

similar in composition to the sample of black organic tar-like material collected from

Boring B-7 at a depth of 4.5 feet that was submitted for chemical analysis. Because the

similarity of the materials, the sample from Boring B-18 was not analyzed. However,

we assume the chemical analysis from the sample from Boring B-7 at 4.5 feet is

representative of the black organic tar-like material.

The results of the chemical analyses performed on the soil samples and

ground-water sample are summarized in Tables 1 through 6 in Appendix A. The

laboratory reports for the samples are presented in Appendix B.

* Testing for soluble metals not applicable for water sample.
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V FINDINGS

A. Summary of Chemical Analysis Results

The results of the chemical analyses indicate that the soil and ground water have

been impacted by EPA priority pollutants, TPH, and O&G. The constituents most

commonly detected in the soil and ground-water samples were TPH and O&G. EPA

priority pollutants including lead, arsenic, BTXE, 2-butanone (methyl ethyl ketone

[MEK]), and 2-methylnapthalene were detected in soil samples. EPA priority pollutants,

including benzene, phenol, phenanthrene, and fluorene were detected in the

ground-water sample from Monitoring Well MW-1.

B. Soil Chemical Analysis Results

A layer of black tar-like material was encountered in Borings B-7 and B-18.

This material may have been a waste product from the former oil refinery that was

located opposite Avenue L according to the report prepared by Canonie which was

examined by HLA. A sample of this material (Boring B-7 at 4.5 feet) contained

16,000 ppm TPH as gasoline, 76,000 TPH as diesel, 120,000 ppm O&G, 220 ppm

2-methylnapthalene, 13,000 ppm total lead, and 140 ppm soluble lead. We believe that

the black tar-like material may be one primary source of O&G in the soil throughout

the eastern half of the site. Polynuclear aromatic hydrocarbons were detected in a

sample of this black tar-like material that was collected from the backfill material of the

former storm drain trench along 10th Street during the previous HLA investigation.

Soil containing elevated TPH and O&G concentrations was encountered in Boring

B-14, which was converted to ground-water Monitoring Well MW-I. A soil sample

from that boring from a depth of 4 feet contained 33,000 ppm of O&G and 490 ppm

TPH as diesel. A soil sample from Boring B=I4 collected at a depth of 15 feet contained

860 ppm TPH as diesel and 3300 ppm O&G. The source of the hydrocarbons in Boring
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B-14 was not defined during our investigation. However, the hydrocarbons may have

been released from the oil separator near the Jet Engine Testing Facility (Building 397).

TPH was detected in the majority of the samples that also contained measurable

concentrations of O&G. In many instances, the chromatographic signature of the TPH

concentration detected in soil did not match those of the laboratory standar_ls for

gasoline, diesel fuel, and jet fuel. The laboratory quantification was based on the

amount of hydrocarbons measured between C s to C12 for gasoline, C10 to C16 for jet

fuel, and C12 to C26 for diesel. The molecular weight range of diesel (C12 to C26)

overlaps the molecular weight range of O&G detected by Standard Method 503E.

Therefore, the measured concentrations of TPH as diesel may have resulted from the

presence of O&G concentrations not associated with diesel fuel but rather with

hydrocarbons having a similar range of molecular weight.

The soil samples that were analyzed for Title 22 metals did not contain

concentrations that exceeded the Total Threshold Limit Concentration (TTLC) as defined

in Section 66699, Title 22 of the California Administrative Code, with the exception of

the soil samples collected from Boring B-7 at a depth of 4.5 feet, which contained lead

at 13,000 ppm. This value exceeds the TTLC for lead, which is 1000 ppm.

A Waste Extraction Test (WET) was performed on the 11 soil samples analyzed

for metals. The soluble lead concentrations in soil samples collected from Borings B-7

and B-8 at a depth of 4.5 feet were above 5 ppm, which is the Soluble Threshold Limit

Concentration (STLC) for lead defined in Title 22. No other metals from the analyzed

soil samples exceeded the respective STLC values.

The soil sample collected from Boring B-3 at a depth of 8.5 feet contained

2-butanone (MEK) at 10 ppm. MEK is an industrial solvent found in paint removers

and cleaning solutions.
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C. Ground-Water Conditions

Ground water was encountered at depths ranging from 3.5 feet in Boring B-6 to

6 feet in Borings B-9 and B-10. We believe that the ground-water level and flow

direction varies as a result of tidal fluctuation. A sheen of oily material was observed in

the water purged from Monitoring Well MW-I during the ground-water sampling

activities.

D. Gr0und-Water Chemical Analysis Results

The ground-water sample obtained from Monitoring Well MW-1 on

November 3, 1989 contained the following compounds at the concentrations given in

parentheses: gasoline (11 ppm), O&G (60 ppm), benzene (0.440 ppm), phenol

(0.037 ppm), fluorene (0.0023 ppm), phenanthrene (0.0038 ppm), barium (0.40 ppm) lead

(0.05 ppm), nickel (0.02 ppm) and vanadium (0.01 ppm).

The EPA has established maximum contaminant levels (MCL) in drinking water

for compounds that have been detected in the ground-water sample. The measured

concentration of barium does not exceed the MCL (1 ppm). The measured concentration

of lead is equal to the MCL (0.05 ppm); and the measured concentration of benzene

exceeds the state and federal MCLs of 0.001 ppm and 0.005 ppm, respectively.
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VI CONCLUSIONS

Contamination was detected in soil samples from 15 of the 18 borings that were

drilled at the site. Contaminants were not detected in soil samples from Borings B-2,

B-9, and B-10. Soil beneath portions of the eastern two-thirds of the site have been

impacted by TPH, O&G, and other hydrocarbon compounds. HLA concludes that the

IMF project site has been impacted by the release(s) of contaminates most likely from

sources located outside of the proposed development area. Potential source areas for the

hydrocarbons include the black organic tar-like material that may have been a waste

product from a nearby former oil refinery, a possible release from the oil separator near

Building 397, or from contaminants that migrated beneath the subject site through

permeable bedding material around utility lines.

The concentrations of benzene in the ground-water sample collected from

Monitoring Well MW-I exceeds the MCL for benzene. In addition, the concentration of

lead equals the MCL for lead. MCLs have not been established for other compounds

that were detected in the sample such as phenol, fluorene, and 4-chlorophenyl. The

extent of these compounds in ground water beneath the site is unknown.
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VII ILLUSTRATIONS
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0 ii[_).F.,.qC H.IpOST )307_3

. "_ _ Boring No. B- 13
g. n m

NW IX J: "_-. .0 • Equipment 8" dia. HSA
3 _- tl. 6

Laboratorv o o <z m m. .-+ -n _ ,-, m Elevation I I 1 ft Date 11/ 1/89
Tests al o o

0 I. I BROWN SILTY SAND (SM)
loose, dry

shellfragments,concrete pieces
BROWN GRAY SAND (SP 1
medium dense, moist

No 2 g

No i0
5

Boring was terminated at 5.0 feet.
Ground water was encountered at 3.5 feet.

I0

15

++ '_ "_ Boring No. B- 14It.
II,. IX m

8" dia. HSAm -- # o= )_qu_pment
3 _. O. E

Laboratory o o • a m•-+ _ _ o 00 Elevation 114 ft Date 11/1/89Tests m o o
0

LIGHT BROWN SILTY SAND (SM)
,•/. I loose, dry

concrete and asphaltic fragments

/-- GRAY SAND (SP)
" • moist

- . ,_ VERY DARK BROWN TO BLACKISH SILTY

Strg 1000 | SAND (SM)
5 - " loose,saturated with oil

... strongoilyodor

S

._..

.....

10 -Si.i...Strg i000

1Strg 1000 II

Boring was terminated at 16.5feet.
Ground water was encountered at

_LATE
Harding I.awson Associates Logs of Borings

,, =_.g,,eer.,,g_,,a Intermediate Maintenance Facility 9° _ m m m EnvironmentalServices

--==_, ._=: Alameda Naval Air Station, California
{:l::p,4or_fTt/-, _. JO0 NUMBF_FI APIDF_Ov_=O OAT+: I:IEVIS_:O {),ATEII I

, o-.,J _J t9541,001.04 12/89



, t

OIIETERICff.P_ST )30713

._ _ "J Boring No. B- 15
tL I

_ _ Equipmenl 8" dia. HSA
., 3 k 0. G

_ahorator6___ o o ¢ = a_ _ ca ¢n Elevation 115 ft Date 11/1/89
l'ests rn 0 o 0

DARK BROWN SILTY SAND (SM)
loose, dry
fragments of concrete and asphalt

BROWN SAND WITH GI:LAVEL (SP)

5 loose, moist

No 4 _ fragments of brick, concrete, and asphalt- YELLOWISH BROWN GRAVEL WITH SAND

No 4 (GW)
Itv_a_. e.,*tlt r_*t 8ft

Boring waz terminated at 7.5 feet.
Ground water was encountered at 5.9 feet.

I0

15-

o "_ *' Boring No. B- 16

_- o. _ 8"a. ,- dia. HSA,. _ a. Equipment
3 t. n l=

Laboratory o o- -, _ _ _ _ Elevation 115 ft Date 11/I/89

Tests m 0 0 0 BROWN SILTY SAND (SM)
loose,dry

concrete,brick,and asphalticfragments
LIGHT BROWN SAND (SP)
loose,dry

5
No 1 g

No 0 Boring wan terminated at 7,0 feet.
Ground water was encountered at 5.6 feet.

I0-

15-

PLATE

, Herding kewson Associetes Logs of Borings

Sngtneer.ngancl Intermediate Maintenance Facility 1 0. = . _ _ Ertvlronmental Serv,ces
: .... -. Alameda Naval Air Station, California

Hit _--G_ JOB NUMBER APPROVEO OArE IREVtSEO (DAVE
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, t
0 iiE'rE_IICH-POST v307_3 i

. _ " BoringNo. B-17
_. _. i 8°\ _ r -4= ,, _ o. Equipment dia.HSA
3 t. 12. E

Lnboratory o o <z = a•-_ "a _ ca _o Elevation 115 ft Date 11/1/89
T_sts rn 0 0 0

LIGHT BROWN SILTY SAND (SM)

loose, dry

LIGHT BROWN SAND (SP)

No 9 _ loose, moist

5- _ VERY DARK GRAY TO BLACK SILTY SAND

No 400 (SM)

loose, saturated

colorchange to yellowishbrown at 8 feet

No 4 l0 -

Boring w_ terminated at 10.5feet.
Ground water was encountered at 4.0 feet;.

15

"_ _ BoringNo. B= 18
\ n r" .=4
,, .., .,., o. Equipment 8" din. HSA
3 _. 13. E

Laboratory o o ¢ = •. -, _ _ ca _ Elevation I15 ft Date 1l/I/89
Tests m o o 0

LIGHT BROWN SILTY SAND (SM)
loose, dry

GRAY BROWN SAND (SP)
No 2 loose,moist

5- g
Strg i00 BLACK ORGANIC TAR-LIKE MATERIAL

strongodor
Strg 150

BROWN SILTY SAND (SM)
loose, saturated

I

No 35

Boring was terminated at ii.5 feet.
Ground water was encountered at

approximately 5 feet.

15

PLATE

, Harding Lawson Associates Logs of Borings
E_g,_ee,._g.,,_ Intermediate Maintenance Facility 1-Ii

= _ =_ _. _ Env,ronmental Se,v,ces I g
: : =._ .__ Alameda Naval Air Station, California

1:_4_tl__G_ JOB NUMBER APPROvEO OATE REvISEO {:)ATE
19541,001.04 12/89



6196

t
MAJOR DIVISIONS I TYPICAL.NAMES

GW WELL GRADED GRAVELS WITH OR
WITHOUT SAND LITTLE OR NO FINES

CLEANGRAVELSWITH
GRAVELS LITrLE OR NO FINES "_.A.,-. ,.am

GP _m."T'_C1POORLY GRADED GRAVELS WITH ORCt3
,--I_ "'_.O"_ WITHOUT SAND, LITTLE OR NO FINES
m" MORE THAN HALF p=_ .Iml

O_ COARSEFRACTION SILTY GRAVELS.SILTY GRAVELS
IS LARGERTHAN GM _ WITH SAND

Lur"'_0_,)w NO 4 SIEVE SIZE GRAVELSWITH OVER

Z.n ._ 12% FINES _J
c GC CLAYEY GRAVELS. CLAYEYGRAVELS WITH SAND

f_ 7 GRAVEL. LITTLE OR NO FINES
, L

iu_ _ SANDS LrrTLE OR NO FINES SP POORLY GRADED SANDS WITH OR
n-_ WITHOUT GRAVEL. L;TTLE OR NO F};;ES
_Ol'_ MORETHAN HALF

_J COARSEFRACTION SILTY SANDS WITH ORIS SMALLERTHAN WITHOUT GRAVE L
NO 4 SIEVESiZE SANDSWITH OVER

_2% FINES /_

SO CLAYEY SANDS WITH ORWITHOUT GRAVEL

INORGANIC SILTS AND VERY FINE

ML SANDS. ROCK FLOUR. SILTS WITH

C/3_ SANDS AND.GRAVE LS
"-J__ SILTS AND CLAYS _ INORGANIC CLAYS OF LOW TO
(.._z CL _. MEDIUM PLASTICITY. CLAYS WIT_

__fj_n> LIQUID LIMIT 50% OR LESS _ SANDS AND GRAVELS. LEAN CLAYS

tillLU_O£3--_ OL i i' i ORGANICSILTSORCLAYS
Z_,_ _j, , OF LOW PLASTICITY

<{:--O INORGANIC SILTS, MICACEOUS OR
_:: _ z MH DIATOMACIOUS. FINE SANDY OR

{._ _..z-- SILTY SOILS. ELASTIC SILTS
LLI_--__. SILTS AND CLAYS cHl_ INORGANIC CLAYS OF HIGH
Z_ LIQUID LIMIT GREATERTHAN 50% II_'/_ PLASTICITY. FAT CLAYS

LililOH ORGANIC SILTS OR CLAYS
OF MEDIUM TO HIGH PLASTICITY

_,0_* O.O._,_O L_ ii=qORGANIcPEATANDOTHERHIGHLYsoILS

SOIL CLASSIFICATION - ASTM D2487-85

Perm -- PermeaD.,ty Shear Strength (l:}sf)"_ _-'Confinlng Pressure
Consol _ Conso.clatton TxUU 3200 (2600) -- Unconsoliaatecl Undrained Tnaxlal Shear

LL _ L=ClU=ClL_mlt (%) (FM) or (S) (fielcl moisture or saturatecll

PI _ Plastic Inclex (%) TxCU 3200 f2600) _ ConsohclatecI Unclrameo Tnax,alShear
(P) (with or w_thOut =)ore oressure measurement

Gs -- Specific Grawty TxCD 3200 (2600) _ Consohclated Drained Tnax=a; Shear
MA _ Particle S,ze Analysis SSCU 3200 (2600) -- S=moie Shear Consoliclatec;undrained

II -- 'Una=sturbecl" Saml31e (P) (with or wtmout I:}ore Dressure measurement

I_ -- Bulk or C]asmhcauon Samole SSCD 3200 (2600) _ Simole Shear Conso,datea O:amecl
DSCD 2700 (2000) -- Consoltoatecl Drained Direct Shear
UC 410 m Unconfmea ComDress_0n

LVS 700 -- LaDoratory Vane Shear

KEYTO TEST DATA

, i NardingLawsonAsscM:iate, Soil Classification Chart o_,,=_

• ._--_._ EngineersanclGeoscientists .and Key. to Test Data '4 dl_- • - ¢_ermedlate MaintenanceFaciity
Alameda. Naval Air Station, California I L

C,_ AWN JOa' NUMBER APPROVED D_TE ;';'- ', 'S:.:_ DATE

GM-L 19541,001.04 12/89



8 IN. DIAMETER STEEL WELL HOUSING
"- _"_ 4 WITH LOCKING COVER

WELL CAP

' ; SURFACE CONE
GROUND SURFACE _ _

Ii _ , :o

i
"0 _
0.' '

"0
I,t
_°"

:2:'

i_ -_ 8 IN. DIAMETER BORING
_°

.o

3.5 1.5 ;C CEMENT/BENTONITESANITARYSEAL
"o,

:0

Q 2 IN. DIAMETER SCHEDULE 40
'-° PVC WELL CASING

.);
13.5 '_7_

16.5 1.0 _

,_ BENTONITE PELLET SEALP

l ....;

.?.'.

_!::

:.'- SAND FILTER PACK
::':': (size: Lonestar #3 ):.:::

;!):'

i:.:: _

i}) _. _,, 2 IN. DIAMETER SCHEDULE 40
iii! - . PVC WELL SCREEN ( 0.02slot size)
.::.

_:._

.5 ';i!il
:.::__
;;'-",' BOTTOM CAP

....... <'

NOT TO SCALE

j HardingLaw_nAs$_iatel Monitering Well Completion Detail (MW-1) _LATE

-;.:{ _.= Eng,neers Geolog,sts Intermediate Maintenance Facility 13& GeoDnyslc,sts Alameda NavalAir Station,California
i

DRAWN _B N_JMBER A_PROVEO DArE _Ev_SED ,C,ATE

TY 19541,001.04 12/89
FORM GW1



Harding Lawson Associates

Appendix A

SUMMARY OF CHEMICAL ANALYSIS RESULTS



TabLe 1. Resutts of Chemical AnaLysis of Soil SampLes Harding LawsonAssociates
Total Petroleum Hydrocarbons and Oil and Grease

Concentrations in parts per mittion (pl:x.)

Totat Petroteum Hydrocarbons
.................................

Sampte Oit and
Identification Gasotine Jet Fue[ Diesel Grease
..............................................................

8-1-4 ND(IO) 130 ND(IO) NA
B-1-7 ND(1,000) 8,600 ND(1,000) NA
B-2-9.5 ND(IO) ND(IO) ND(IO) NA
B-3-8.5 ND(IO) 880 ND(IO) NA
B-4-5.5 ND(lO) 300** ND(IO) 930
B-5-5 ND(IO) ND(IO) ND(IO) ND(50)
B-6-5.5 ND(IO) 5,100"* ND(IO) 720
B-7-4.5 16,000" ND(1,000) 76,000"** 120o000
B-8-4.5 ND(IO) ND(IO) ND(IO) ND(50)
B-9-5.5 ND(IO) ND(IO) ND(IO) ND(50)
B-10-4.5 ND(IO) ND(IO) ND(IO) ND(50)
B-11-3.5 ND(IO) ND(IO) ND(IO) 780
B-12-5 ND(IO) ND(IO) 55*** 730
B-13-3 ND(IO) WD(IO) 65*** 6,200
B-14-4 ND(IO) ND(IO) 490 33,000
B-14-15 860* ND(IO0) 860*** 3,300
B-15-5.5 ND(IO) WD(IO) 51 930
B-16-5 ND(IO) ND(IO) ND(IO) 810
B-17-5.5 ND(IO) ND(IO) ND(IO) 1,100

..........................

ND = Concentrations not Detected (Detection limits given in paratheses.)

NA = Not Analyzed
* Chromatographic signature does not match hydrocarbon standard.

Quantitation based on area sum in the C8-C12 range.

** Chromatographic signature does not match hydrocarbon standard.
Quantitation based on area sum in the CI0-C16 range.

*** Chromatographic signature does not match hydrocarbon standard.
Quantitation based on area sum in the C12-C26 range.

A4877oL8



Harding lawson Associates

Table 2. Results of Chemical Analyses of Soil Samples
Benzene, Toluene, Ethyl Benzene, and Xylenes

EPA Test Methods 8020 or 8240

Concentrations in parts per million (ppm)

Sample Ethyl
Identification Benzene Toluene Benzene Xylenes

B- 1-4 NA NA NA NA
B-I-7 13 ND 52 16
B-2-10 NA NA NA NA

B-3-8.5 ND ND ND ND
B-4-5.5 ND ND 0.0026 0.0036
B-5-5 ND ND ND ND
B-6-5.5 ND ND ND ND
B-7-4.5 7.0 39 7.8 22
B-8-4.5 ND ND ND ND
B-9-5.5 ND ND ND ND
B-10-4.5 ND ND ND ND
B- 11-3.5 ND ND ND ND
B- 12-5 ND ND ND ND
B- 13-3 ND ND ND ND
B- 14-4 ND ND ND ND
B-14-15 ND ND 9.3 ND
B- 15- 5.5 ND ND ND ND
B-16-5 ND ND ND ND
B- 17-5.5 ND ND ND ND

NA -- Not analyzed

ND - Concentrations not detected (Detection limits vary from 0.005 to 2.5 ppm.)

A4765-RI8



Harding Lawson Associates

Table 3. Results of Chemical Analyses of Soil Samples
Volatile Organics, Base/Neutral and Extractable Organics

EPA Test Methods 8240 and 8270
Concentrations in parts per million (ppm)

Sample Compounds Concentrations
Identification Detected (ppm)

B= I-4 Not Analyzed

B- 1-7 Benzene 13
Toluene 16
Xylenes 52

B-2-10 Not Analyzed

B-3-8.5 NoneDetected

B-4-5.5 Xylenes 0.0036
Ethylbenzene 0.0026

B-5-5 None Detected

B-6-5.5 None Detected

B-7-4.5 Benzene 7
Toluene 39
Xylenes 7.8
EthylBenzene 22
2-Methylnaphthalene 220

B-8-4.5 NoneDetected

B-9-5.5 NoneDetected

B-10-4.5 None Detected

B-I 1-3.5 None Detected

B- 13-3 None Detected

B-15-5.5 None Detected

B- 16-5 None Detected

A4765-R18



Harding Lawson Associates

Tabte 4. Resutts of Chemicat Anatysis of Soit Samptes "
Totat Metats

Concentrations in parts per mittion (ppm)

Sample Identification
Detection

Metats B-4-5.5 B-5-5 B-6-5.5 B-7-4.5 B-8-4.5 B-9-5.5 B-10-4.5 B-11-3.5 B-13-3 B-15-5.5 B-16-5 Limit TTLC
.........................................................................................................................................

Antimony ND ND ND 2.2 ND ND ND ND ND ND ND 2.5 500
Arsenic ND ND ND 81 ND ND ND ND ND ND ND 2.5 500

Barium 16 58 35 70 67 10 9.6 16 17 61 9.7 0.5 10,000
Beryt[ium NO ND ND ND NO ND NO ND ND ND ND 0.5 75

Cadmium 0.53 0.7 0.62 0.30 0.79 ND 0.55 ND 0.83 1.0 0.50 0.5 100
Chromium (total) 11 16 16 33 18 14 14 13 21 7.8 13 0.5 500*

Cobatt 1.4 3.4 3.1 4.8 3.5 2.5 2.8 2.0 2.8 4.9 3.0 0.5 8,000
Copper 4.5 8.2 5.8 70 21 3.5 3.2 4.6 5.7 15 3.7 O.5 2,500
Lead 9.3 ND ND 13,000 140 ND ND ND 9.1 3.0 ND 2.5 1,000

Mercury 0.51 0.11 ND 0.78 0.31 ND ND ND WD ND 0.86 0.1 20
Motybdenum ND ND ND 0.32 ND ND ND ND ND ND ND 0.5 3,500

Nicker 7.4 15 11 39 12 14 15 12 16 7.9 16 0.5 2,000
Selenium ND ND ND 16 ND ND ND ND ND ND ND 2.5 100

Si|ver ND ND ND 0.93 ND ND ND ND ND ND ND 1.0 500
Thattium ND ND ND ND ND ND ND ND ND ND ND 2.5 700

Vanadium 11 11 9.9 13 13 7.4 6.0 6.8 7.9 10 5.8 0.5 2,400
Zinc 16 17 10 20 72 9.4 8.9 9.8 23 200 10 0.5 5,000

.........................

ND = Concentrations not detected.

* Vatue given for Chromium (VI)

A4878-L8



Harding Lawson Associates

TabLe 5. ResuLts of Chemical AnaLysis of Soil SampLes
SoLubLe MetaLs

Waste Extraction Test (WET)

Concentrations in parts per mittion (ppm)

SampLe Identification
Detection

Metal B-4-5.5 B-5-5 B-6-5.5 B-7-4.5 8-8-4.5 B-9-5.5 B-10-4.5 8-11-3.5 B-13-3 B-15-5.5 B-16-5 Limit STLC
..........................................................................................................................................

Antimony ND ND ND ND ND ND ND ND ND ND ND 0.05 15
Arsenic ND ND 0.06 ND ND ND ND ND ND 0.06 ND 0.05 5
Barium 1.4 3.8 2.1 0.79 4.8 0.68 0.67 1.2 1.6 1.9 0.73 0.01 100

BeryLLium ND ND NO ND ND ND ND ND ND ND ND 0.01 0.75
Cadmium 0.1 0.03 0.02 0.3 0.03 NO ND ND 0.07 0.02 ND 0.01 1

Chromium (totaL) 0.18 0.24 0.54 2.8 0.30 0.03 0.02 0.09 0.44 0.29 0.02 0.01 5*
CobaLt 0.03 0.17 0.03 0.13 0.19 0.03 0.03 0.04 0.05 0.08 0.04 0.01 80
Copper 0.04 0.04 0.02 0.03 0.19 0.05 0.03 0.10 0.07 0.32 0.03 0.01 25

Lead 0.36 0.10 ND 140 8.2 0.21 ND 0.17 0.97 0.10 ND 0.05 5
Mercury ND ND ND ND ND ND ND ND ND ND ND 0.01 0.2

MoLybdenum ND ND ND ND ND ND ND ND ND ND ND 0.01 150
Nickel 0.1 0.25 0.10 1.8 0.26 0.05 0.06 0.12 0.22 0.26 0.07 0.01 20

SeLenium ND ND ND ND ND ND ND ND ND ND ND 0.05 1
SiLver ND ND ND ND ND ND ND ND ND ND ND 0.02 5

ThaLLium ND ND ND ND ND ND ND ND ND ND ND 0.05 7
Vanadium 0.37 0.46 0.77 0.32 0.54 0.06 0.08 0.13 0.09 0.54 0.08 0.01 24

Zinc ND ND NO 1.9 4.0 ND ND 0.13 0.59 0.37 0.05 0.01 250

.........................

ND = Concentrations not detected.

* VaLue given for Chromium (V])

A4879-L8
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Table 6. Results of Chemical Analysis of Ground-Water Sample
Concentrations in parts per million (ppm)

Concentration
Compound (ppm)

Gasoline 11
Jet Fuel ND
Diesel ND
OilandGrease 60

Barium 0.40
Lead 0.05
Nickel 0.02
Vanadium 0.01
OtherMetals ND

Benzene 0.440
Other Volatile Organics ND

Phenol 0.037
Phenanthrene 0.0038
Fluorene 0.0023
Other Base/Neutral and Extractables ND

ND = Concentrations not detected

A4765 -R18
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Appendix B

LABORATORY REPORTS



Curtis & T__,.._/ompKinS, Ltd., Analytical Laboratories, Since _1878

2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

R_

NOV 2 0 1989
_U_S0S_ DATE RECEIVED: 11/03/89

DATE REPORTED : 11/15 /89
PAGE 1 OF 7

LAB NUMBER: 18623

CLIENT: HARDING LAWSON ASSOCIATES

REPORT ON: 1 WATER SAMPLE

JOB #: 19541,001.04
LOCATION: ALAMEDA NAVAL AIR STATION

RESULTS: SEE ATTACHED

QA/QC Officer

Berkeley Wilmington Los Angeles



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18623-1 DATE RECEIVED: 11/03/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

JOB #: 19541,001.04 DATE REPORTED: 11/15/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 2 OF 7
SAMPLE ID: MW-1

Title 26 Metals in Aqueous Solutions

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010

Arsenic ND 0.05 EPA 7060

Barium 0.40 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010

Cadmium ND 0.01 EPA 6010

Chromium (total) ND 0.01 EPA 6010
Cobalt ND 0.01 EPA 6010

Copper ND 0.02 EPA 6010
Lead 0.05 0.05 EPA 7420

Mercury ND 0.001 EPA 7470

Molybdenum ND 0.01 EPA 6010
ckel 0.02 0.01 EPA 6010

_elenium ND 0.05 EPA 6010

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 7841

Vanadium 0.01 0.01 EPA 6010

Zinc ND 0.01 EPA 6010

ND = Not Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony 6 96 Mercury <i 94

Arsenic 25 108 Molybdenum <I 87
Barium <I 106 Nickel 6 93

Beryllium 1 104 Selenium <I 93

Cadmium <i 90 Silver <I 106

Chromium 16 97 Thallium 19 ii0

Cobalt 4 91 Vanadium <i i00

Copper 1 105 Zinc <i 91
Lead 7 84



' Cb Curtis & Tomlakins.Ltd.

ABORATORY NUMBER: 18623-1 DATE RECEIVED: 11/03/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/10/89

JOB #: 19541,001.04 DATE REPORTED: 11/15/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 3 OF 7

SAMPLE ID: MW-I

EPA METHOD 624: VOLATILE ORGANICS IN WATER

Result Detection

COMPOUND ug/L Limit

ug/L
chloromethane ND 100

bromomethane ND 100

vinylchloride ND 100
chloroethane ND 100

methylenechloride ND 50
trichlorofluoromethane ND 50

l,l-dichloroethene ND 50

l,l-dichloroethane ND 50

trans-l,2-dichloroethene ND 50
chloroform ND 50

1,2-dichloroethane ND 50

l,l,l-trichloroethane ND 50
carbon tetrachloride ND 50

bromodichloromethane ND 50

1,2-dichloropropane ND 50

ts-l,3-dichloropropene ND 50

_richloroethylene ND 50
dibromochloromethane ND 50

l,l,2-trichloroethane ND 50
benzene 440 50

trans-l,3-dichloropropene ND 50

2-chloroethylvinyl ether ND 100
bromoform ND 50

l,l,2,2-tetrachloroethane ND 50

tetrachloroethylene ND 50
toluene ND 50

chlorobenzene ND 50

ethylbenzene ND 50

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 100

carbondisulfide ND 50

2-butanone ND 100

vinylacetate ND 100
2-hexanone ND 100

4-methyl-2-pentanone ND 100
styrene ND 50

totalxylenes ND 50

_/QC SUMMARY: SURROGATE RECOVERIES

,2-Dichloroethane-d4 105%
Toluene-d8 101%

Bromofluorobenzene 111%



I

Cb Curtis & Tomokins, Ltd.

_BORATORY NUMBER: 18623-1 DATE RECEIVED: 11/03/89
_LIENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:II/08/89
JOB #: 19541,001.04 DATE ANALYZED: 11/10/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/15/89
CLIENT ID: MW-1 PAGE 4 OF 7

EPA 625: Base/Neutral and Acid Extractables in Water

Extraction Method: EPA 3510 Liquid/Liquid

RESULT LOD

ACID COMPOUNDS ug/L ug/L

Phenol 37 5
2-Chlorophenol ND 5
2-Nitrophenol ND 25
2,4-Dimethylphenol ND 5
2,4-Dichlorophenol ND 5
4-Chloro-3-methylphenol ND 10
2,4,6-Trichlorophenol ND 5
2,4-Dinitrophenol ND 25
4-Nitrophenol ND 25
4,6-Dinitro-2-methylphenol ND 25
Pentachlorophenol ND 25

BASE/NEUTRAL COMPOUNDS

-Nitrosodimethylamine ND 5
Bis(2-chloroethyl)ether ND 5
1,3-Dichlorobenzene ND 5
1,4-Dichlorobenzene ND 5
1,2-Dichlorobenzene ND 5
Bis(2-chloroisopropyl)ether ND 5
N-Nitroso-di-n-propylamine ND 5
Hexachloroethane ND 5
Nitrobenzene ND 5

Isophorone ND 5
Bis(2-chloroethoxy)methane ND 5
1,2,4-Trichlorobenzene ND 5
Naphthalene ND 5
Hexachlorobutadiene ND 5

Hexachlorocyclopentadiene ND 5
2-Chloronaphthalene ND 5
Dimethylphthalate ND 5
Acenaphthylene ND 5
2,6-Dinitrotoluene ND 5
Acenaphthene ND 5
2,4-Dinitrotoluene ND 5
Diethylphthalate ND 5
4-Chlorophenyl-phenylether ND 5
Fluorene TRACE(2.3) 5
_-Nitrosodiphenylamine ND 5



' Cb Cuffis&Tompkins, Ltd

%BORATORY NUMBER: 18623-1 EPA 625

CLIENTID: MW-I PAGE 5 OF 7

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/L ug/L

Azobenzene ND 5

4-Bromophenyl-phenylether ND 5
Hexachlorobenzene ND 5

Phenanthrene TRACE(3.8) 5
Anthracene ND 5

Di-n-butylphthalate ND 5
Fluoranthene ND 5
Benzidine ND 5

Pyrene ND 5

Butylbenzylphthalate ND 5

3,3'-Dichlorobenzidine ND 25

Benzo (a)anthracene ND 5

Chrysene ND 5

Bis (2-ethylhexyl)phthalate ND 5

Di-n-octylphthalate ND 5

Benzo (b) fluoranthene ND 5

Benzo (k) fluoranthene ND 5

Benzo(a)pyrene ND 5

Indeno (i,2,3-cd)pyrene ND I0
benzo (a,h) anthracene ND i0

_enzo (g,h,i) perylene ND i0

HSL COMPOUNDS

Aniline ND 5

BenzoicAcid ND 25

2-Methylphenol ND 5

4-Methylphenol ND 5

2,4,5-Trichlorophenol ND 25

BenzylAlcohol ND 5
4-Chloroaniline ND 5

2-Methylnaphthalene ND 5
2-Nitroaniline ND 25

3-Nitroaniline ND 25

Dibenzofuran ND 5

4-Nitroaniline ND 25

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY: SURROGATE RECOVERIES

Compound %Recovery Compound %Recovery

2-Fluorophenol 23 Nitrobenzene-d5 54

-henol-d5 18 2-Fluorobiphenyl 36

4,6-tribromophenol 58 Terphenyl 39



Cb Curtis&TomDkins.Ltd.

LABORATORY NUMBER: 18623 DATE RECEIVED: 11/03/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/08/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/15/89

LOCATION: ALAMEDA NAVAL AIR STATION PAGE 6 OF 7

Extractable Petroleum Hydrocarbons in Aqueous Solutions

EPA 8015 (Modified)
Extraction Method: EPA 3510

LAB ID CLIENT ID GASOLINE JET FUEL DIESEL OTHER

(mg/L) (mg/L) (mg/L) (mg/L)

18623-1 MW-I ii* ND(0.5) ND(0.5) ND(0.5)

ND = Not Detected; Limit of detection in parentheses.

= Fingerprint Pattern does not match Hydrocarbon Standards.

Quantitation based on area sum within C8 to C12 boiling range.

QA/QC SUMMARY

RPD,% 31

Spike: % Recovery 97



' Cb Curtis &,Tompkins, Ltd.

LAB NUMBER: 18623 DATE RECEIVED: 11/03/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/10/89

PROJECT # : 19541,001.04 DATE REPORTED: 11/15/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 7 OF 7

ANALYSIS: OIL AND GREASE

METHOD: SMWW 503E

LAB ID SAMPLE ID RESULT UNITS DETECTION
LIMIT

18623-1 MW-I 60 mg/L 20

QA/QC SUIKMARY

RPD,% 5
RECOVERY,% 82



Curtis & Tompkins, Ltd., AnaI_icalLaboratories, Since'1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

DATE RECEIVED: 10/31/89

DATE REPORTED: 11/07/89

PAGE 1 OF 39

LAB NUMBER: 18591

CLIENT: HARDING LAWSON ASSOCIATES

REPORT ON: 7 SOIL SAMPLES

JOB #: 19541,001.04
LOCATION: ALAMEDA NAVAL AIR STATION

RESULTS: SEE ATTACHED

QA/QC Officer

Labop'tory Di_ecgor

Berkeley Wilmington Los Angeles



i
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__ Cuffis & Tompkins, Ltd.

_ABORATORY NUMBER: 18591 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

JOB #: 19541,001.04 DATE REPORTED: 11/06/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 2 OF 39

Extractable Petroleum Hydrocarbons in Soils & Wastes

EPA 8015 (Modified)
Extraction Method: EPA 3550

LAB ID CLIENT ID GASOLINE JET FUEL DIESEL OTHER

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

18591-1 B-4-5.5 ND(10) 300** ND(10) ND(10)

18591-3 B-5-5 ND(10) ND(10) ND(10) ND(10)

18591-4 B-6-5.5 ND(10) 5,100"* ND(10) ND(10)

18591-5 B-7-4.5 16,000" ND(1000) 76,000*** ND(1000)

18591-6 B-8-4.5 ND(10) ND(10) ND(10) ND(10)

18591-7 B-9-5.5 ND(10) ND(10) ND(10) ND(10)

-_591-8 B-I0-4.5 ND(10) ND(10) ND(10) ND(10)

ND = Not Detected; Limit of detection in parentheses.

*FINGERPRINT PATTERN DOES NOT MATCH HYDRDOCARBON STANDARD. QUANTITATION
BASED ON AREA SUM IN THE C8-C12 BOILING RANGE.

**FINGERPRINT PATTERN DOES NOT MATCH HYDRDOCARBON STANDARD. QUANTITATION
BASED ON AREA SUM IN THE C10-C16 BOILING RANGE.

***FINGERPRINT PATTERN DOES NOT MATCH HYDRDOCARBON STANDARD. QUANTITATION
BASED ON AREA SUM IN THE C12-C26 BOILING RANGE.

QA/QC SUMMARY

Duplicate: Relative % Difference 7

Spike: % Recovery 112



' Cb Curtis&TomDkins,Ltd.

AB NUMBER: 18591 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT # : 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 3 OF 39

ANALYSIS: OIL AND GREASE
METHOD: SMWW 503E

LAB ID SAMPLE ID RESULT UNITS DETECTION
LIMIT

18591-1 B-4-5.5 930 mg/Kg 50
18591-3 B-5-5 ND mg/Kg 50
18591-4 B-6-5.5 720 mg/Kg 50
18591-5 B-7-4.5 120,000 mg/Kg 50
18591-6 B-8-4.5 ND mg/Kg 50
18591-7 B-9-5.5 ND mg/Kg 50
18591-8 B-10-4.5 ND mg/Kg 50

ND = Not Detected

QA/QC SUMMARY

RPD,% 2
RECOVERY,% 84
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Cb Curtis & TompK_ns.Ltd.

__ORATORY NUMBER: 18591 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89

LOCATION: ALAMEDA NAVAL AIR STATION PAGE 4 OF 32

ANALYSIS: pH
METHOD REFERENCE: EPA 9045

ID SAMPLE ID pH

18591-1 B-4-5.5 8.7

18591-3 B-5-5 8.2

18591-4 B-6-5.5 8.7

18591-5 B-7-4.5 1.6

18591-6 B-8-4.5 7.0

18591-7 B-9-5.5 8.3

18591-8 B-10-4.5 7.9



' Cb Curtis&Tomokins,Lta.

=ABORATORY NUMBER: 18591-1 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89
PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 5 OF 39
SAMPLE ID: B-4-5.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA6010
Arsenic ND 2.5 EPA 6010
Barium 16 0.5 EPA6010
Beryllium ND 0.5 EPA6010
Cadmium 0.53 0.5 EPA 6010

Chromium(total) ii 0.5 EPA 6010
Cobalt 1.4 0.5 EPA 6010
Copper 4.5 0.5 EPA 6010
Lead 9.3 2.5 EPA7420
Mercury 0.51 0.1 EPA 7471
_lybdenum ND 0.5 EPA6010
_ckel 7.4 0.5 EPA 6010
Selenium ND 2.5 EPA6010
Silver ND 1.0 EPA6010
Thallium ND 2.5 EPA6010
Vanadium ii 0.5 EPA6010
Zinc 16 0.5 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury 8 100
Arsenic 1 101 Molybdenum 1 87
Barium <I 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96
Chromium 2 99 Thallium 5 84
Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



Cb Curtis & Tomlokins, Ltd.

LABORATORY NUMBER: 18591-3 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 6 OF 39

SAMPLE ID: B-5-5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010

Barium 58 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.7 0.5 EPA 6010

Chromium (total) 16 0.5 EPA 6010
Cobalt 3.4 0.5 EPA 6010

Copper 8.2 0.5 EPA 6010
Lead ND 2.5 EPA 7420

"ercury 0.Ii 0.i EPA 7471

Jlybdenum ND 0.5 EPA 6010
Nickel 15 0.5 EPA 6010

Selenium ND 2.5 EPA 6010

Silver ND 1.0 EPA 6010

Thallium ND 2.5 EPA 6010
Vanadium ii 0.5 EPA 6010

Zinc 17 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <I 92 Mercury 8 i00

Arsenic 1 i01 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96

Chromium 2 99 Thallium 5 84

Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



' Cb Curtis&,TomDkins,Ltd.

LABORATORY NUMBER: 18591-4 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 7 OF 39
SAMPLE ID: B-6-5.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD

LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010

Barium 35 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.62 0.5 EPA 6010

Chromium (total) 16 0.5 EPA 6010
Cobalt 3.1 0.5 EPA 6010

Copper 5.8 0.5 EPA 6010
Lead ND 2.5 EPA 7420

_ercury ND 0.i EPA 7471

91ybdenum ND 0.5 EPA 6010
Nickel ii 0.5 EPA 6010

Selenium ND 2.5 EPA 6010

Silver ND 1.0 EPA 6010

Thallium ND 2.5 EPA 6010

Vanadium 9.9 0.5 EPA 6010

Zinc 10 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury 8 100

Arsenic 1 i01 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96

Chromium 2 99 Thallium 5 84

Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



' Cb Curtis & TomDkins,Ltd,

LABORATORY NUMBER: 18591-5 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 8 OF 39

SAMPLE ID: B-7-4.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD

LIMIT

mg/Kg mg/Kg

Antimony 2.2 2.5 EPA 6010
Arsenic 81 2.5 EPA 7060

Barium 70 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.30 0.5 EPA 6010

Chromium (total) 33 0.5 EPA 6010
Cobalt 4.8 0.5 EPA 6010

Copper 70 0.5 EPA 6010
Lead 13,000 2.5 EPA 7420

Mercury 0.78 0.i EPA 7471

,lybdenum 0.32 0.5 EPA 6010
_ickel 39 0.5 EPA 6010

Selenium 16 2.5 EPA 7740

Silver 0.93 1.0 EPA 6010

Thallium ND 2.5 EPA 6010

Vanadium 13 0.5 EPA 6010

Zinc 20 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury 8 100

Arsenic 1 101 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96

Chromium 2 99 Thallium 5 84

Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



L

Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18591-6 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: A[.AMEDA NAVAL AIR STATION PAGE 9 OF 39
SAMPLE ID: B-8-4.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 67 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.79 0.5 EPA 6010

Chromium (total) 18 0.5 EPA 6010
Cobalt 3.5 0.5 EPA 6010

Copper 21 0.5 EPA 6010
Lead 140 2.5 EPA 7420

Mercury 0.31 0.i EPA 7471
)lybdenum ND 0.5 EPA 6010

_ickel 12 0.5 EPA 6010
Selenium ND 2.5 EPA 6010
Silver ND 1.0 EPA 6010
Thallium ND 2.5 EPA 6010
Vanadium 13 0.5 EPA 6010
Zinc 72 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury 8 100
Arsenic 1 101 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96
Chromium 2 99 Thallium 5 84
Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



L

Cb Curtis & Tom!okins. Ltd,

LABORATORY NUMBER: 18591-7 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE i0 OF 39
SAMPLE ID: B-9-5.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD

LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010

Barium i0 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium ND 0.5 EPA 6010

Chromium (total) 14 0.5 EPA 6010
Cobalt 2.5 0.5 EPA 6010

Copper 3.5 0.5 EPA 6010
Lead ND 2.5 EPA 7420

"_rcury ND 0.i EPA 7471

lybdenum ND 0.5 EPA 6010
Nickel 14 0.5 EPA 6010

Selenium ND 2.5 EPA 6010

Silver ND 1.0 EPA 6010

Thallium ND 2.5 EPA 6010

Vanadium 7.4 0.5 EPA 6010

Zinc 9.4 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <I 92 Mercury 8 100

Arsenic 1 101 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96

Chromium 2 99 Thallium 5 84

Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



i

Cb Curtis & TomDkins, Lta.

LABORATORY NUMBER: 18591-8 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE ii OF 39
SAMPLE ID: B-10-4.5

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 9.6 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.55 0.5 EPA 6010

Chromium(total) 14 0.5 EPA 6010
Cobalt 2.8 0.5 EPA6010

Copper 3.2 0.5 EPA6010
Lead ND 2.5 EPA7420

"ercury ND 0.1 EPA7471
_lybdenum ND 0.5 EPA 6010
Nickel 15 0.5 EPA6010
Selenium ND 2.5 EPA 6010
Silver ND 1.0 EPA6010
Thallium ND 2.5 EPA 6010
Vanadium 6.0 0.5 EPA 6010
Zinc 8.9 0.5 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <I 92 Mercury 8 100
Arsenic 1 I01 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 6 102
Cadmium 4 89 Silver 1 96
Chromium 2 99 Thallium 5 84
Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 4 89



J

Cb Curtis& Tom!okins.Ltd.

ABORATORY NUMBER: 18591-1 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89
PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 12 OF 39
SAMPLE ID: B-4-5.5

Title 22 Metals in Soils & Wastes
Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 7060
Barium 1.4 0.01 EPA 6010
Beryllium ND 0.01 EPA 6010
Cadmium 0.01 0.01 EPA 6010

Chromium (total) 0.18 0.01 EPA 6010
Cobalt 0.03 0.01 EPA 6010
Copper 0.04 0.01 EPA 6010
Lead 0.36 0.05 EPA 7420
Mercury ND 0.01 EPA 7470
_olybdenum ND 0.01 EPA 6010

ckel 0.1 0.01 EPA 6010
selenium ND 0.05 EPA6010
Silver ND 0.02 EPA 6010
Thallium ND 0.05 EPA 7841
Vanadium 0.37 0.01 EPA 6010
Zinc ND 0.01 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93
Beryllium 1 104 Selenium <i 93
Cadmium <i 90 Silver <i 106
Chromium 16 97 Thallium 19 ii0
Cobalt 4 91 Vanadium <i 100
Copper 1 105 Zinc <i 91
Lead 7 84



Cb Curtis & Tompkins, Ltd.

_ABORATORY NUMBER: 18591-3 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 13 OF 39

SAMPLE ID: B-5-5

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 7060

Barium 3.8 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.03 0.01 EPA 6010

Chromium (total) 0.24 0.01 EPA 6010
Cobalt 0.17 0.01 EPA 6010

Copper 0.04 0.01 EPA 6010
Lead 0.10 0.05 EPA 7420

Mercury ND 0.01 EPA 7470

"olybdenum ND 0.01 EPA 6010
_ckel 0.25 0.01 EPA 6010

Selenium ND 0.05 EPA 7740

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 6010
Vanadium 0.46 0.01 EPA 6010

Zinc ND 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90

Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93

Beryllium 1 104 Selenium <i 93
Cadmium <i 90 Silver <i 106

Chromium 16 97 Thallium 19 110

Cobalt 4 91 Vanadium <i 100

Copper 1 105 Zinc <i 91
Lead 7 84



b Cuffis & TomDkrns. Ltd.

_O]_Z_.TORY NUMBER: 18591-4 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89
PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 14 OF 39
SAMPLE ID: B-6-5.5

Title 22 Metals in Soils & Wastes
Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic 0.06 0.05 EPA 7060
Barium 2.1 0.01 EPA6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.02 0.01 EPA 6010

Chromium (total) 0.54 0.01 EPA 6010
Cobalt 0.03 0.01 EPA 6010
Copper 0.02 0.01 EPA6010
Lead ND 0.05 EPA7420
Mercury ND 0.01 EPA7470
Molybdenum ND 0.01 EPA 6010

ckel 0.10 0.01 EPA 6010
oelenium ND 0.05 EPA7740
Silver ND 0.02 EPA 6010
Thallium ND 0.05 EPA7841
Vanadium 0.77 0.01 EPA 6010
Zinc ND 0.01 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93
Beryllium 1 104 Selenium <i 93
Cadmium <I 90 Silver <i 106
Chromium 16 97 Thallium 19 110
Cobalt 4 91 Vanadium <i 100
Copper 1 105 Zinc <i 91
Lead 7 84



Cb Curtis & Tompkins. Ltd.

_ABORATORY NUMBER: 18591-5 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 15 OF 39
SAMPLE ID: B-7-4.5

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 7060
Barium 0.79 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.03 0.01 EPA 6010

Chromium(total) 2.8 0.01 EPA 6010
Cobalt 0.13 0.01 EPA6010

Copper 0.03 0.01 EPA 6010
Lead 140 0.05 EPA7420

Mercury ND 0.01 EPA7470
"olybdenum ND 0.01 EPA 6010
±ckel 1.8 0.01 EPA 6010
Selenium ND 0.05 EPA 6010
Silver ND 0.02 EPA 6010
Thallium ND 0.05 EPA 7841
Vanadium 0.32 0.01 EPA 6010
Zinc 1.9 0.01 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93

Beryllium 1 104 Selenium <i 93
Cadmium <i 90 Silver <i 106
Chromium 16 97 Thallium 19 110
Cobalt 4 91 Vanadium <i 100

Copper 1 105 Zinc <i 91
Lead 7 84



' Cb Curtis&Tompkins,Ltd.

J_BORATORY NUMBER: 18591-6 DATE RECEIVED: 10/31/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: _T.AMEDA NAVAL AIR STATION PAGE 16 OF 39

SAMPLE ID: B-8-4.5

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD

LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 7060

Barium 4.8 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.03 0.01 EPA 6010

Chromium (total) 0.30 0.01 EPA 6010
Cobalt 0.19 0.01 EPA 6010

Copper 0.19 0.01 EPA 6010
Lead 8.2 0.05 EPA 7420

Mercury ND 0.01 EPA 7470

_olybdenum ND 0.01 EPA 6010
Lckel 0.26 0.01 EPA 6010

Selenium ND 0.05 EPA 6010

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 7841

Vanadium 0.54 0.01 EPA 6010

Zinc 4.0 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93

Beryllium 1 104 Selenium <i 93
Cadmium <i 90 Silver <i 106

Chromium 16 97 Thallium 19 110

Cobalt 4 91 Vanadium <i 100

Copper 1 105 Zinc <i 91
Lead 7 84



i

Cb Curtis & Tompkins. Ltd.

-JtBORATORY NUMBER: 18591-7 DATE RECEIVED: 10/31/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89
PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 17 OF 39
SAMPLE ID: B-9-5.5

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 7060
Barium 0.68 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium ND 0.01 EPA 6010

Chromium (total) 0.03 0.01 EPA 6010
Cobalt 0.03 0.01 EPA6010

Copper 0.05 0.01 EPA 6010
Lead 0.21 0.05 EPA7420
Mercury ND 0.01 EPA7470
"'olybdenum ND 0.01 EPA 6010
_ckel 0.05 0.01 EPA 6010

Selenium ND 0.05 EPA 7740
Silver ND 0.02 EPA 6010
Thallium ND 0.05 EPA 7841
Vanadium 0.06 0.01 EPA 6010
Zinc ND 0.01 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93

Beryllium 1 104 Selenium <i 93
Cadmium <i 90 Silver <i 106
Chromium 16 97 Thallium 19 110
Cobalt 4 91 Vanadium <i 100

Copper 1 105 Zinc <i 91
Lead 7 84



' Cb Curtis & Tompkins, Ltcl

BORATORY NUMBER: 18591-8 DATE RECEIVED: 10/31/89

uLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/06/89

PROJECT #:19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 18 OF 39
SAMPLE ID: B-10-4.5

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD

LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010

Arsenic ND 0.05 EPA 6010

Barium 0.67 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium ND 0.01 EPA 6010

Chromium (total) 0.02 0.01 EPA 6010
Cobalt 0.03 0.01 EPA 6010

Copper 0.03 0.01 EPA 6010
Lead ND 0.05 EPA 7420

Mercury ND 0.01 EPA 7470

Molybdenum ND 0.01 EPA 6010
ckel 0.06 0.01 EPA 6010

.lenium ND 0.05 EPA 6010

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 6010

Vanadium 0.08 0.01 EPA 6010

Zinc ND 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 6 96 Mercury <i 90
Arsenic 25 108 Molybdenum <i 87
Barium <i 106 Nickel 6 93

Beryllium 1 104 Selenium <i 93

Cadmium <i 90 Silver <i 106
Chromium 16 97 Thallium 19 110

Cobalt 4 91 Vanadium <i 100

Copper 1 105 Zinc <i 91
Lead 7 84



' Cb Cuffis&Tompkins,Ltd

T_BORATORY NUMBER: 18591-1 DATE RECEIVED: 10/31/89
[ENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:If/01/89

dOB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLEID: B-4-5.5 PAGE 19 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

Witrosodimethylamine ND 330
.s(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330
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_111I_ Cuffis& TomDkins,Lta

LABORATORY NUMBER: 18591-1 EPA 8270
MPLE ID: B-4-5.5 PAGE 20 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo (a) anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k) fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno (1,2,3-cd) pyrene ND 660
Dibenzo(a,h)anthracene ND 660

nzo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 77 Nitrobenzene-d5 53
Phenol-d5 81 2-Fluorobiphenyl 79
2,4,6-Tribromophenol 66 Terphenyl-dl4 58
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_iI_ Cuffis & Tompkins, Ltd.

T ABORATORY NUMBER: 18591-3 DATE RECEIVED: 10/31/89
[ENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:11/01/89

_OB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLE ID: B-5-5 PAGE 21 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol" ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

Nitrosodimethylamine ND 330
s(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330



b Cuffis&Tompkins. Ltd

T.ABORATORY NUMBER: 18591-3 EPA 8270
CPLE ID: B-5-5 PAGE 22 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo(a)anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k) fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno(i,2,3-cd)pyrene ND 660
Dibenzo(a,h)anthracene ND 660
nzo (g,h,i)perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 89 Nitrobenzene-d5 62
Phenol-d5 97 2-Fluorobiphenyl 92
2,4,6-Tribromophenol 93 Terphenyl-dl4 80



b Cuffis&Tomokins.LTG

LABORATORY NUMBER: 18591-4 DATE RECEIVED: 10/31/89
lENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:11/01/89

_B #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLE ID: B-6-5.5 PAGE 23 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

"- Nitrosodimethylamine ND 330
_(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330



b Cuffis & TomDkins. Lta

TABORATORY NUMBER: 18591-4 EPA 8270

MPLE ID: B-6-5.5 PAGE 24 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330

Phenanthrene ND 330

Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330

Benzidine ND 330

Pyrene ND 330

Butylbenzylphthalate ND 330

3,3'-Dichlorobenzidine ND 1650

Benzo (a) anthracene ND 330

Chrysene ND 330

Bis (2-ethylhexyl)phthalate ND 330

Di-n-octylphthalate ND 330

Benzo (b) fluoranthene ND 330

Benzo (k) fluoranthene ND 330

Benzo (a) pyrene ND 330

Indeno (i,2,3-cd)pyrene ND 660

Dibenzo (a,h) anthracene ND 660

nzo (g,h,i)perylene ND 660

HSL COMPOUNDS

Aniline ND 330

BenzoicAcid ND 1650

2-Methylphenol ND 330

4-Methylphenol ND 330

2,4,5-Trichlorophenol ND 1650

BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650

3-Nitroaniline ND 1650

Dibenzofuran ND 330

4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 90 Nitrobenzene-d5 75

Phenol-d5 105 2-Fluorobiphenyl 110

2,4,6-Tribromophenol 100 Terphenyl-dl4 90



' Cb Cuflis&Tompkins.Ltd

T ABORATORY NUMBER: 18591-5 DATE RECEIVED: 10/31/89
lENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:11/01/89

_dB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLE ID: B-7-4.5 PAGE 25 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3580 Waste Dilution

RESULT LOD

ACID COMPOUNDS mg/kg mg/kg

Phenol ND 100

2-Chlorophenol ND 100
2-Nitrophenol ND 500
2,4-Dimethy!phenol ND 100
2,4-Dichlorophenol ND 100
4-Chloro-3-methylphenol ND 100
2,4,6-Trichlorophenol ND 100
2,4-Dinitrophenol ND 500
4-Nitrophenol ND 500
4,6-Dinitro-2-methylphenol ND 500
Pentachlorophenol ND 500

BASE/NEUTRAL COMPOUNDS

_itrosodimethylamine ND 100
s(2-chloroethyl)ether ND 100

1,3-Dichlorobenzene ND 100
1,4-Dichlorobenzene ND 100
1,2-Dichlorobenzene ND 100
Bis(2-chloroisopropyl)ether ND 100
N-Nitroso-di-n-propylamine ND 100
Hexachloroethane ND 100
Nitrobenzene ND 100

Isophorone ND 100
Bis(2-chloroethoxy)methane ND 100
1,2,4-Trichlorobenzene ND 100
Naphthalene ND 100
Hexachlorobutadiene ND 100

Hexachlorocyclopentadiene ND 100
2-Chloronaphthalene ND 100
Dimethylphthalate ND 100
Acenaphthylene ND 100
2,6-Dinitrotoluene ND 100
Acenaphthene ND 100
2,4-Dinitrotoluene ND 100
Diethylphthalate ND 100
4-Chlorophenyl-phenylether ND 100
Fluorene ND 100

N-Nitrosodiphenylamine ND 100



' Cb Curtis&Tompkins,Ltd.

- BORATORY NUMBER: 18591-5 EPA 8270

IPLE ID: B-7-4.5 PAGE 26 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

mg/kg mg/kg

Azobenzene ND 100

4-Bromophenyl-phenylether ND 100
Hexachlorobenzene ND 100

Phenanthrene ND 100

Anthracene ND 100

Di-n-butylphthalate ND 100
Fluoranthene ND 100

Benzidine ND 100

Pyrene ND 100

Butylbenzylphthalate ND 100

3,3'-Dichlorobenzidine ND 500

Benzo (a) anthracene ND 100

Chrysene ND 100

Bis (2-ethylhexyl)phthalate ND i00

Di-n-octylphthalate ND 100

Benzo (b) fluoranthene ND i00

Benzo (k) fluoranthene ND 100

Benzo (a) pyrene ND i00

Indeno (i,2,3-cd)pyrene ND i00

D_benzo (a,h) anthracene ND 100

_zo (g,h,i) perylene ND 100

HSL COMPOUNDS

Aniline ND 100

BenzoicAcid ND 500

2-Methylphenol ND 100

4-Methylphenol ND 100

2,4,5-Trichlorophenol ND 500

BenzylAlcohol ND 100
4-Chloroaniline ND I00

2-Methylnaphthalene 220 100
2-Nitroaniline ND 500

3-Nitroaniline ND 500

Dibenzofuran ND 100
4-Nitroaniline ND 500

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol NA Nitrobenzene-d5 NA
Phenol-d5 NA 2-Fluorobiphenyl NA

2,4,6-Tribromophenol NA Terphenyl-dl4 NA

NA = None Available due to method of analysis



.L
_IP Cuffis & TomDkins. Ltd

T.ABORATORY NUMBER: 18591-6 DATE RECEIVED: 10/31/89
IENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:II/01/89

_OB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLE ID: B-8-4.5 PAGE 27 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

Nitrosodimethylamine ND 330
_s(2-chloroethyl)ether ND 330
1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330

Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330

Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330
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LABORATORY NUMBER: 18591-6 EPA 8270
'_PLE ID: B-8-4.5 PAGE 28 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo (a) anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k) fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno (1,2,3-cd) pyrene ND 660
Dibenzo (a,h) anthracene ND 660
_nzo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
Benzoic Acid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
Benzyl Alcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 85 Nitrobenzene-d5 56
Phenol-d5 92 2-Fluorobiphenyl 88
2,4,6-Tribromophenol 81 Terphenyl-dl4 72



b Cuffis & Tompkins. Lid

LABORATORY NUMBER: 18591-7 DATE RECEIVED: 10/31/89
,IENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:If/01/89

.OB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLEID: B-9-5.5 PAGE 29 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

_-Nitrosodimethylamine ND 330
.s(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330

Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330
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__ Cuffis & Tompkins, Ltd

LABORATORYNUMBER: 18591-7 EPA 8270
_PLE ID: B-9-5.5 PAGE 30 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo(a)anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b)fluoranthene ND 330
Benzo (k)fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno (i,2,3-cd) pyrene ND 660
Dibenzo(a,h)anthracene ND 660
_nzo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 91 Nitrobenzene-d5 62
Phenol-d5 92 2-Fluorobiphenyl 90
2,4,6-Tribromophenol 86 Terphenyl-dl4 76



' Cb Cuffis&Tompkins,Ltd

T_BORATORY NUMBER: 18591-8 DATE RECEIVED: 10/31/89
IENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:11/01/89

JOB #: 19541,001.04 DATE ANALYZED: 11/03/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/07/89
SAMPLE ID: B-10-4.5 PAGE 31 OF 39

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

Nitrosodimethylamine ND 330
S(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330



D

_11_ Cuffis & Tompkins, Ltd

TABORATORY NUMBER: 18591-8 EPA 8270
KPLEID: B-10-4.5 PAGE 32 OF 39

BASE/NEUTRAL COMPOUNDS RESULT LOD
ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo (a) anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo(k) fluoranthene ND 330
Benzo(a)pyrene ND 330
Indeno (i,2,3-cd)pyrene ND 660
Dibenzo(a,h)anthracene ND 660

nzo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 91 Nitrobenzene-d5 62
Phenol-d5 90 2-Fluorobiphenyl 87
2,4,6-Tribromophenol 82 Terphenyl-dl4 70



' Cb Cuffis&Tompkins.Ltd

T.ABORATORY NUMBER: 18591-1 DATE RECEIVED: 10/31/89
IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

_OB #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: _LAMEDA NAVAL AIR STATION PAGE 33 OF 39
SAMPLE ID: B-4-5.5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 1000
bromomethane ND 1000

vinylchloride ND 1000
chloroethane ND 1000

methylenechloride ND 500
trichlorofluoromethane ND 500
l,l-dichloroethene ND 500
l,l-dichloroethane ND 500
trans-l,2-dichloroethene ND 500
chloroform ND 500
1,2-dichloroethane ND 500
l,l,l-trichloroethane ND 500
carbontetrachloride ND 500
bromodichloromethane ND 500

1,2-dichloropropane ND 500
s-l,3-dichloropropene ND 500
_ichloroethylene ND 500
dibromochloromethane ND 500
l,l,2-trichloroethane ND 500
benzene ND 500

trans-l,3-dichloropropene ND 500
2-chloroethylvinylether ND 1000
bromoform ND 500
l,l,2,2-tetrachloroethane ND 500
tetrachloroethylene ND 500
toluene ND 500
chlorobenzene ND 500
ethylbenzene ND 500

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 1000
carbondisulfide ND 500
2-butanone ND 1000
vinylacetate ND 1000
2-hexanone ND 1000

4-methyl-2-pentanone ND 1000
styrene ND 500
totalxylenes ND 500

n_/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 100

Toluene-d8 97
Bromofluorobenzene 109



m

__ Cuffis & Tompkins, Ltd.

T.ABORATORY NUMBER: 18591-3 DATE RECEIVED: 10/31/89
IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

_OB #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 34 OF 39
SAMPLE ID: B-5-5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 10
bromomethane ND 10

vinyl chloride ND 10
chloroethane ND 10

methylene chloride ND 5
trichlorofluoromethane ND 5

1,l-dichloroethene ND 5
1,1-dichloroethane ND 5
trans-l,2-dichloroethene ND 5
chloroform ND 5
1,2-dichloroethane ND 5
l,l,l-trichloroethane ND 5
carbon tetrachloride ND 5
bromodichloromethane ND 5

1,2-dichloropropane ND 5
's-l,3-dichloropropene ND 5
ichloroethylene ND 5

dibromochloromethane ND 5

l,l,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5
2-chloroethylvinyl ether ND 10
bromoform ND 5

1,1,2,2-tetrachloroethane ND 5
tetrachloroethylene ND 5
toluene ND 5
chlorobenzene ND 5

ethyl benzene TRACE(2.6) 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
carbon disulfide ND 5
2-butanone ND 10

vinyl acetate ND 10
2-hexanone ND i0

4-methyl-2-pentanone ND 10
styrene ND 5
total xylenes TRACE(3.6) 5

nA/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 105

Toluene-d8 116
Bromofluorobenzene 83



' Cb Cudis&Tompkins.Ltd

LABORATORY NUMBER: 18591-4 DATE RECEIVED: 10/31/89
lENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89"

u_B #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 35 OF 39
SAMPLE ID: B-6-5.5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 500
bromomethane ND 500
vinyl chloride ND 500
chloroethane ND 500
methylene chloride ND 250
trichlorofluoromethane ND 250
1,1-dichloroethene ND 250
1,l-dichloroethane ND 250
trans-l,2-dichloroethene ND 250
chloroform ND 250
1,2-dichloroethane ND 250
l,l,l-trichloroethane ND 250
carbon tetrachloride ND 250
bromodichloromethane ND 250
1,2-dichloropropane ND 250
"s-l,3-dichloropropene ND 250
±chloroethylene ND 250

dibromochloromethane ND 250
l,l,2-trichloroethane ND 250
benzene ND 250
trans-l,3-dichloropropene ND 250
2-chloroethylvinyl ether ND 500
bromoform ND 250
1,1,2,2-tetrachloroethane ND 250
tetrachloroethylene ND 250
toluene ND 250
chlorobenzene ND 250
ethyl benzene ND 250

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 500
carbondisulfide ND 250
2-butanone ND 500
vinylacetate ND 500
2-hexanone ND 500
4-methyl-2-pentanone ND 500
styrene ND 250
totalxylenes ND 250

n_/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 101

xoluene-d8 99
Bromofluorobenzene 79



' Cb Curtis&Tompkins.Lid

T ABORATORY NUMBER: 18591-5 DATE RECEIVED: 10/31/89
lENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

_uB #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 36 OF 39
SAMPLE ID: B-7-4.5

EPA METHOD 8240: VOLATILE ORGANICS INSOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 5000
bromomethane ND 5000

vinyl chloride ND 5000
chloroethane ND 5000

methylenechloride ND 2500
trichlorofluoromethane ND 2500
1,1-dichloroethene ND 2500
1,1-dichloroethane ND 2500
trans-l,2-dichloroethene ND 2500
chloroform ND 2500

1,2-dichloroethane ND 2500
1,1,1-trichloroethane ND 2500
carbon tetrachloride ND 2500
bromodichloromethane ND 2500

1,2-dichloropropane ND 2500
"s-l,3-dichloropropene ND 2500
ichloroethylene ND 2500

dibromochloromethane ND 2500

1,1,2-trichloroethane ND 2500
benzene 7,000 2500
trans-l,3-dichloropropene ND 2500
2-chloroethylvinyl ether ND 5000
bromoform ND 2500

1,1,2,2-tetrachloroethane ND 2500
tetrachloroethylene ND 2500
toluene 39,000 2500
chlorobenzene ND 2500

ethyl benzene 7,800 2500

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 5000
carbon disulfide ND 2500
2-butanone ND 5000

vinyl acetate ND 5000
2-hexanone ND 5000

4-methyl-2-pentanone ND 5000
styrene ND 2500
total xylenes 22,000 2500

nA/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 97

•oluene-d8 97
Bromofluorobenzene 117



' Cb Cuffis&Tompkins.Ltd

LABORATORY NUMBER: 18591-6 DATE RECEIVED: 10/31/89

IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

JOB #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 37 OF 39

SAMPLE ID: B-8-4.5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit

ug/kg
chloromethane ND 10

bromomethane ND 10

vinylchloride ND 10
chloroethane ND I0

methylenechloride ND 5
trichlorofluoromethane ND 5

l,l-dichloroethene ND 5

l,l-dichloroethane ND 5

trans-l,2-dichloroethene ND 5
chloroform ND 5

1,2-dichloroethane ND 5

l,l,l-trichloroethane ND 5
carbontetrachloride ND 5

bromodichloromethane ND 5

1,2-dichloropropane ND 5

"s-l,3-dichloropropene ND 5

_ichloroethylene ND 5
dibromochloromethane ND 5

l,l,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5

2-chloroethylvinylether ND i0
bromoform ND 5

l,l,2,2-tetrachloroethane ND 5

tetrachloroethylene ND 5
toluene ND 5

chlorobenzene ND 5

ethylbenzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10

carbon disulfide ND 5

2-butanone ND 10

vinylacetate ND i0
2-hexanone ND 10

4-methyl-2-pentanone ND i0

styrene ND 5

totalxylenes ND 5

nA/QC SUMMARY: SURROGATE RECOVERIES

2-Dichloroethane-d4 95

Toluene-d8 113

Bromofluorobenzene 87



' Cb Cuffis&Tompkins,Ltd

"_BORATORY NUMBER: 18591-7 DATE RECEIVED: 10/31/89

IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

JOB #: 19541,001.04 DATE REPORTED: 11/07/89

LOCATION: ALAMEDA NAVAL AIR STATION PAGE 38 OF 39
SAMPLE ID: B-9-5.5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit

ug/kg
chloromethane ND 10

bromomethane ND 10

vinylchloride ND 10
chloroethane ND i0

methylenechloride ND 5
trichlorofluoromethane ND 5

l,l-dichloroethene ND 5

l,l-dichloroethane ND 5

trans-l,2-dichloroethene ND 5
chloroform ND 5

1,2-dichloroethane ND 5

l,l,l-trichloroethane ND 5
carbontetrachloride ND 5

bromodichloromethane ND 5

1,2-dichloropropane ND 5

s-l,3-dichloropropene ND 5

__ichloroethylene ND 5
dibromochloromethane ND 5

l,l,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5

2-chloroethylvinylether ND 10
bromoform ND 5

l,l,2,2-tetrachloroethane ND 5

tetrachloroethylene ND 5
toluene ND 5

chlorobenzene ND 5

ethylbenzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10

carbondisulfide ND 5

2-butanone ND i0

vinylacetate ND 10
2-hexanone ND 10

4-methyl-2-pentanone ND 10

styrene ND 5

totalxylenes ND 5

_/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 95

Toluene-d8 106

Bromofluorobenzene 98



' Cb Cuffis&Tompkins, Ltd

T_BORATORY NUMBER: 18591-8 DATE RECEIVED: 10/31/89

lENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

u_B #: 19541,001.04 DATE REPORTED: 11/07/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 39 OF 39

SAMPLE ID: B-10-4.5

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit

ug/kg
chloromethane ND 10

bromomethane ND 10

vinylchloride ND 10
chloroethane ND 10

methylenechloride ND 5
trichlorofluoromethane ND 5

l,l-dichloroethene ND 5

l,l-dichloroethane ND 5

trans-l,2-dichloroethene ND 5
chloroform ND 5

1,2-dichloroethane ND 5

l,l,l-trichloroethane ND 5
carbontetrachloride ND 5

bromodichloromethane ND 5

1,2-dichloropropane ND 5

s-l,3-dichloropropene ND 5

lchloroethylene ND 5
dibromochloromethane ND 5

l,l,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5

2-chloroethylvinylether ND 10
bromoform ND 5

l,l,2,2-tetrachloroethane ND 5

tetrachloroethylene ND 5
toluene ND 5

chlorobenzene ND 5

ethylbenzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10

carbondisulfide ND 5

2-butanone ND 10

vinylacetate ND 10
2-hexanone ND 10

4-methyl-2-pentanone ND i0

styrene ND 5

totalxylenes ND 5

_/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 100

Toluene-d8 102

Bromofluorobenzene 97



Curtis & _-'"/ompKins, Ltd,, Anal_icalLaboratories, Since '1878

2323 Fifth Street, Berkeley, CA 94710. Phone (415) 486-0900

DATE RECEIVED: 11/01/89
DATE REPORTED: 11/14/89
PAGE i OF 4

.,_,_ _ ,_'_

LAB NUMBER: 18607

CLIENT: HARDING LAWSON ASSOCIATES

REPORT ON: 5 SOIL SAMPLES

JOB #: 19541,001.04
LOCATION: ALAMEDA NAVAL AIR STATION

RESULTS: SEE ATTACHED

QA/QC Officer

Berkeley Wilmington Los Angeles



' Cb Curtis & Tompkins, Ltd.

_ NUMBER: 18607 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT # : 19541,001.04 DATE REPORTED: 11/14/89
PAGE 2 OF 4

ANALYSIS: OIL AND GREASE
METHOD: SMWW 503E

LAB ID SAMPLE ID RESULT UNITS DETECTION

LIMIT

18607-1 B-12-5 730 mg/Kg 50

18607-2 B-14-4 33,000 mg/Kg 50

18607-4 B-14-15 3,300 mg/Kg 50

18607-5 B-15-5.5 930 mg/Kg 50

18607-6 B-17-5.5 1,100 mg/Kg 50

QA/QC SUMMARY

RPD,% <i

RECOVERY,% 86



' Cb Curtis & Tompkins, Ltcl

_ORATORY NUMBER: 18607 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/10/89

JOB #: 19541,001.04 DATE REPORTED: 11/14/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 3 OF 4

Extractable Petroleum Hydrocarbons in Soils & Wastes

EPA 8015 (Modified)
Extraction Method: EPA 3550

LAB ID CLIENT ID GASOLINE JET FUEL DIESEL OTHER

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

18607-1 B-12-5 ND(10) ND(10) 55** ND(10)

18607-2 B-14-4 ND(100) ND(100) 490 ND(100)

18607-4 B-14-15 860* ND(100) 860** ND(100)

18607-5 B-15-5.5 ND(10) ND(10) 51 ND(10)

18607-6 B-17-5.5 ND(10) ND(10) ND(10) ND(10)

*Fingerprint pattern does not match Hydrocarbon standards. Quantitation

based on area sum within C8-C12 boiling range.

**Fingerprint pattern does not match Hydrocarbon standards. Quantitation

based on area sum within C12-C26 boiling range.

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Duplicate: Relative % Difference 5

Spike: % Recovery 99



' Cb Curtis & Tompkins. Ltd

_ORATORY NUMBER: 18607 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

JOB NUMBER: 19541,001.04 DATE REPORTED: 11/14/89
JOB LOCATION: ALAMEDA NAVAL AIR STATION PAGE 4 OF 4

Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020

Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(ug/kg) (ug/kg) (ug/kg) (ug/kg)

18607-1 B-12-5 ND(5) ND(5) ND(5) ND(5)

18607-4 B-14-15 ND(250) ND(250) 9,300 ND(250)

18607-5 B-15-5.5 ND(5) ND(5) ND(5) ND(5)

18607-6 B-17-5.5 ND(5) ND(5) ND(5) ND(5)

ND = None Detected; Limit of Detection in Parentheses.

QA/QC SUMMARY

%RPD 7

%RECOVERY 85



RI_CE.MF_ Curtis& Tompkins,LtC

NOV171989
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_ORATORY NUMBER: 18607 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/14/89

JOB NUMBER: 19541,001.04 DATE REPORTED: 11/15/89
JOB LOCATION: ALAMEDA NAVAL AIR STATION PAGE 4A OF 4

Benzene, Toluene, Ethyl Benzene, Xylenes by EPA 8020

Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID BENZENE TOLUENE TOTAL ETHYL
XYLENES BENZENE

(ug/kg) (ug/kg) (ug/kg) (ug/kg)

18607-2 B-14-4 ND(10) ND(Z0) ND(10) ND(Z0)

ND = None Detected; Limit of Detection in Parentheses.

QA/QC SUMMARY

%RPD 2

%RECOVERY 83
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since '1878
2323 Fifth Street, Berkeley. CA 94710. Phone (415) 486-0900

DATE RECEIVED: 11/01/89

DATE REPORTED: 11/09/89

PAGE 1 OF 7

RECEIV£O

NOY1 4 1989

LAB NUMBER: 18620 __A_

CLIENT: HARDING LAWSON ASSOCIATES

REPORT ON: 1 SOIL SAMPLE

JOB #: 19541,001.04
LOCATION: ALAMEDA NAVAL AIR STATION

RESULTS: SEE ATTACHED

QA/QC Officer

L___Director - _.

Berkeley Wilmington Los Angeles



' Cb Curtis & Tompkins Lta

_0RATORY NUMBER: 18620 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE REQUESTED:II/03/89

PROJECT #: 19541,001.04 DATE ANALYZED: 11/08/89
LOCATION: ALAMEDA NAVAL AIR STATION DATE REPORTED: 11/09/89

PAGE 2 OF 7

ANALYSIS: pH
METHOD REFERENCE: EPA 9045

LAB ID SAMPLEID RESULT

18620-1 B-15-5.5 10.7



' Cb Curtis & TomDk_ns, LtC

ORATORY NUMBER: 18620-1 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE REQUESTED:II/03/89
PROJECT #: 19541,001.04 DATE ANALYZED: 11/06/89
SAMPLE ID: B-15-5.5 DATE REPORTED: 11/09/89

PAGE 3 OF 7

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 61 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 1.0 0.5 EPA 6010

Chromium(total) 7.8 0.5 EPA 6010
Cobalt 4.9 0.5 EPA6010

Copper 15 0.5 EPA6010
Lead 3.0 2.5 EPA7420

Mercury ND 0.1 EPA7471
Molybdenum ND 0.5 EPA 6010

kel 7.9 0.5 EPA6010
5=±enium ND 2.5 EPA 7740
Silver ND 1.0 EPA6010
Thallium ND 2.5 EPA 6010
Vanadium 10 1.0 EPA 6010
Zinc 200 0.5 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <I 90 Mercury <i 95
Arsenic 1 103 Molybdenum 1 88
Barium <I 96 Nickel 1 100

Beryllium <i 97 Selenium 2 91
Cadmium 4 87 Silver 2 89
Chromium 1 99 Thallium 7 93
Cobalt 2 98 Vanadium <i 96
Copper <i 102 Zinc <i 95
Lead 1 101



L

b Cuffis & Tompkins. Ltd

LABORATORY NUMBER: 18620-1 DATE RECEIVED: 11/01/89
r-TENT: HARDING LAWSON ASSOCIATES DATE REQUESTED:11/03/89

,JECT #: 19541,001.04 DATE ANALYZED: 11/09/89
SAMPLE ID: B-15-5.5 DATE REPORTED: 11/09/89

PAGE 4 OF 7

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.10 EPA 7041
Arsenic 0.06 0.05 EPA 7060
Barium 1.9 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.02 0.01 EPA 6010

Chromium (total) 0.29 0.01 EPA 6010
Cobalt 0.08 0.01 EPA 6010
Copper 0.32 0.01 EPA 6010
Lead 0.10 0.05 EPA 7420
Mercury ND 0.10 EPA 7470
Molybdenum ND 0.01 EPA 6010
Nickel 0.26 0.01 EPA 6010
Selenium ND 0.05 EPA 7040

ver ND 0.02 EPA6010
u_.dllium ND 0.05 EPA 7841
Vanadium 0.54 0.02 EPA 6010
Zinc 0.37 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony <i 91 Mercury 14 86
Arsenic 3 92 Molybdenum 2 87
Barium 2 95 Nickel <I 94
Beryllium 2 95 Selenium 3 104
Cadmium 6 88 Silver 2 92
Chromium 2 98 Thallium 14 93
Cobalt 2 95 Vanadium 2 94
Copper 2 98 Zinc 1 95
Lead <i 97



' Cb Curtis& TomlDkins,Ltcl

T_BORATORY NUMBER: 18620-1 DATE RECEIVED: 11/01/89
lENT: HARDING LAWSON ASSOCIATES DATE REQUESTED:II/03/89

uuB #: 19541,001.04 DATE ANALYZED: 11/04/89
SAMPLE ID: B-15-5.5 DATE REPORTED: 11/09/89

PAGE 5 OF 7

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 10
bromomethane ND 10
vinyl chloride ND 10
chloroethane ND 10
methylenechloride ND 5
trichlorofluoromethane ND 5
1,1-dichloroethene ND 5
1,1-dichloroethane ND 5
trans-l,2-dichloroethene ND 5
chloroform ND 5
1,2-dichloroethane ND 5
1,1,1-trichloroethane ND 5
carbon tetrachloride ND 5
bromodichloromethane ND 5
1,2-dichloropropane ND 5

_-l,3-dichloropropene ND 5
±chloroethylene ND 5

dibromochloromethane ND 5
1,1,2-trichloroethane ND 5
benzene ND 5
trans-l,3-dichloropropene ND 5
2-chloroethylvinylether ND 10
bromoform ND 5
1,1,2,2-tetrachloroethane ND 5
tetrachloroethylene ND 5
toluene ND 5
chlorobenzene ND 5
ethyl benzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
carbon disulfide ND 5
2-butanone ND 10
vinyl acetate ND 10
2-hexanone ND 10
4-methyl-2-pentanone ND 10
styrene ND 5
total xylenes ND 5

_/QC SUMMARY: SURROGATE RECOVERIES
2-Dichloroethane-d4 86%

Toluene-d8 116%
Bromofluorobenzene 76%



' Cb Cuffis&Tompkins,Ltd

"'BORATORY NUMBER: 18620-1 DATE RECEIVED: 11/01/89
IENT: HARDING LAWSON ASSOCIATES DATE REQUESTED:II/03/89

JOB #: 19541,001.04 DATE EXTRACTED:II/08/89
SAMPLE ID: B-15-5.5 DATE ANALYZED: 11/09/89

DATE REPORTED: 11/09/89
PAGE 6 OF 7

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

_-Nitrosodimethylamine ND 330
Bis(2-chloroethyl)ether ND 330
1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330

Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

"_Nitrosodiphenylamine ND 330



b Cuffis & Tompkins. Ltd

_ORATORY NUMBER: 18620-1 EPA 8270
SAMPLEID: B-15-5.5 PAGE 7 OF 7

BASE/NEUTRAL COMPOUNDS RESULT LOD
ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo (a) anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k) fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno(i,2,3-cd)pyrene ND 660

_enzo(a,h)anthracene ND 660
_.._izo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 95% Nitrobenzene-d5 60%
Phenol-d5 90% 2-Fluorobiphenyl 110%
o 4,6-Tribromophenol 45% Terphenyl-dl4 50%



Curtis & Tompkins, Ltd., Analytical Laboratories, Since _878

2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

REC;E|',_
DATE RECEIVED: 11/01/89

NOV1_ 1989 DATEREPORTED:11/09/89PAGE 1 OF 19

LAB NUMBER: 18606

CLIENT: HARDING LAWSON ASSOCIATES

REPORT ON: 3 SOIL SAMPLES

JOB #: 19541,001.04
LOCATION: ALAMEDA NAVAL AIR STATION

RESULTS: SEE ATTACHED

QA/QC Officer

L_r_t_r_ _irecto_

Berkeley Wilmington Los Angeles
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Cb Curtis & Tompkins, Ltd

_BORATORY NUMBER: 18606 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 2 OF 19

ANALYSIS: pH
METHOD REFERENCE: EPA 9045

LAB ID SAMPLE ID RESULT

18606-1 B-11-3.5 9.2
18606-2 B-13-3 8.8
18606-3 B-16-5 8.0
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Cb Curtis &.TomDkins.Ltd

NUMBER: 18606 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/09/89

PROJECT # : 19541,001.04 DATE REPORTED: 11/09/89
PAGE 3 OF 19

ANALYSIS: OIL AND GREASE

METHOD: SMWW 503E

LAB ID SAMPLE ID RESULT UNITS DETECTION

LIMIT

18606-1 B-II-3.5 780 mg/Kg 50

18606-2 B-13-3 6,200 mg/Kg 50

18606-3 B-16-5 810 mg/Kg 50

QA/QC SUMMARY

RPD,% 7

RECOVERY,% 92



' Cb Curtis&Tomlokins,Ltd.

_BORATORY NUMBER: 18606 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/08/89
JOB #: 19541,001.04 DATE REPORTED: 11/09/89
LOCATION: ALAMEDA NAVAL AIR STATION PAGE 4 OF 19

Extractable Petroleum Hydrocarbons in Soils & Wastes
EPA 8015 (Modified)

Extraction Method: EPA 3550

LAB ID CLIENT ID GASOLINE KEROSENE DIESEL OTHER

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

18606-1 B-II-3.5 ND(10) ND(10) ND(10) ND(10)
18606-2 B-13-3 ND(10) ND(10) 65* ND(10)
18606-3 B-16-5 ND(10) ND(10) ND(10) ND(10)

*Fingerprint pattern does not match Hydrocarbon standards. Quantitation
based on area sum within C12-C26 boiling range.

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

Duplicate: Relative % Difference 2
Spike: % Recovery 138
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18606-1 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89
PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-11-3.5 PAGE 5 OF 19

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 16 0.5 EPA 6010
Beryllium ND 0.5 EPA 6010
Cadmium ND 0.5 EPA 6010

Chromium (total) 13 0.5 EPA 6010
Cobalt 2.0 0.5 EPA6010
Copper 4.6 0.5 EPA6010
Lead ND 2.5 EPA7420
"_rcury ND 0.I EPA 7471

Lybdenum ND 0.5 EPA 6010
Nickel 12 0.5 EPA6010
Selenium ND 2.5 EPA 6010
Silver ND 1.0 EPA6010
Thallium ND 2.5 EPA 6010
Vanadium 6.8 1.0 EPA 6010
Zinc 9.8 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury <i 100
Arsenic 1 101 Molybdenum 1 87
Barium <i 92 Nickel 3 97
Beryllium <i 94 Selenium 1 102
Cadmium 4 93 Silver 1 96
Chromium 2 99 Thallium 7 85
Cobalt <i 95 Vanadium 1 95
Copper 1 96 Zinc 1 97
Lead 1 99



Cb Curtis& Tompkins,Ltd

LABORATORY NUMBER: 18606-2 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89
PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-13-3 PAGE 6 OF 19

Title 26 Metals in Soils & Wastes
Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 17 0.5 EPA 6010
Beryllium ND 0.5 EPA 6010
Cadmium 0.83 0.5 EPA 6010
Chromium (total) 21 0.5 EPA 6010
Cobalt 2.8 0.5 EPA 6010
Copper 5.7 0.5 EPA 6010
Lead 9.1 2.5 EPA 7420
Mercury ND 0.1 EPA 7471

\ybdenum ND 0.5 EPA 6010
•,_ckel 16 0.5 EPA 6010
Selenium ND 2.5 EPA 6010
Silver ND 1.0 EPA 6010
Thallium ND 2.5 EPA 6010
Vanadium 7.9 1.0 EPA 6010
Zinc 23 0.5 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY
Antimony <i 92 Mercury <i 100
Arsenic 1 i01 Molybdenum 1 87
Barium <i 92 Nickel 3 97
Beryllium <i 94 Selenium 1 102
Cadmium 4 93 Silver 1 96
Chromium 2 99 Thallium 7 85
Cobalt <i 95 Vanadium 1 95
Copper 1 96 Zinc 1 97
Lead 1 99



' Cb Curtis&Tom!okins,Ltd.

_BORATORY NUMBER: 18606-3 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/03/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-16-5 PAGE 7 OF 19

Title 26 Metals in Soils & Wastes

Digestion Method: EPA 3050

METAL RESULT DETECTION METHOD
LIMIT

mg/Kg mg/Kg

Antimony ND 2.5 EPA 6010
Arsenic ND 2.5 EPA 6010
Barium 9.7 0.5 EPA 6010

Beryllium ND 0.5 EPA 6010
Cadmium 0.50 0.5 EPA 6010

Chromium (total) 13 0.5 EPA 6010
Cobalt 3.0 0.5 EPA 6010

Copper 3.7 0.5 EPA 6010
Lead ND 2.5 EPA 7420

Mercury 0.86 0.I EPA 7471

lybdenum ND 0.5 EPA 6010
ckel 16 0.5 EPA 6010

Selenium ND 2.5 EPA 7740

Silver ND 1.0 EPA 6010

Thallium ND 2.5 EPA 6010

Vanadium 5.8 1.0 EPA 6010

Zinc 10 0.5 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %RECOVERY %RPD %RECOVERY

Antimony <i 92 Mercury <i 100
Arsenic 1 101 Molybdenum 1 87
Barium <i 92 Nickel 3 97

Beryllium <i 94 Selenium 1 102
Cadmium 4 93 Silver 1 96

Chromium 2 99 Thallium 7 85
Cobalt <i 95 Vanadium 1 95

Copper 1 96 Zinc 1 97
Lead 1 99



Cb Curtis & Tompkins, Ltd

LABORATORY NUMBER: 18606-1 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/07/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-II-3.5 PAGE 8 OF 19

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD

LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 6010

Barium 1.2 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium ND 0.01 EPA 6010

Chromium (total) 0.09 0.01 EPA 6010
Cobalt 0.04 0.01 EPA 6010

Copper 0.10 0.01 EPA 6010
Lead 0.17 0.05 EPA 7420

Mercury ND 0.01 EPA 7470

lybdenum ND 0.01 EPA 6010
ckel 0.12 0.01 EPA 6010

Selenium ND 0.05 EPA 6010

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 7841
Vanadium 0.13 0.02 EPA 6010

Zinc 0.13 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 1 99 Mercury 9 94
Arsenic 2 92 Molybdenum 1 94
Barium 1 103 Nickel 2 107

Beryllium <i 104 Selenium 2 93
Cadmium <i 94 Silver 4 98

Chromium 1 108 Thallium <i 101

Cobalt 1 104 Vanadium 1 103

Copper 1 107 Zinc 1 103
Lead <i 100



' Cb Curtis & TomDkins.Ltd

...._ORATORY NUMBER: 18606-2 DATE RECEIVED: 11/01/89

CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/07/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-13-3 PAGE 9 OF 19

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA 6010
Arsenic ND 0.05 EPA 6010

Barium 1.6 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium 0.07 0.01 EPA 6010

Chromium (total) 0.44 0.01 EPA 6010
Cobalt 0.05 0.01 EPA 6010

Copper 0.07 0.01 EPA 6010
Lead 0.97 0.05 EPA 7420

Mercury ND 0.01 EPA 7470

"_lybdenum ND 0.01 EPA 6010
zkel 0.22 0.01 EPA 6010

Selenium ND 0.05 EPA 6010

Silver ND 0.02 EPA 6010

Thallium ND 0.05 EPA 7841

Vanadium 0.09 0.02 EPA 6010

Zinc 0.59 0.01 EPA 6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 1 99 Mercury 9 94

Arsenic 2 92 Molybdenum 1 94
Barium 1 103 Nickel 2 107

Beryllium <i 104 Selenium 2 93
Cadmium <i 94 Silver 4 98

Chromium 1 108 Thallium <i 101

Cobalt 1 104 Vanadimn 1 103

Copper 1 107 Zinc 1 103
Lead <i 100



Cb Curtis & Tompkins. Ltd.

LABORATORY NUMBER: 18606-3 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/07/89

PROJECT #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-16-5 PAGE 10 OF 19

Title 22 Metals in Soils & Wastes

Extraction by Waste Extraction Test: CCR Title 26 Section 22-66700

METAL RESULT DETECTION METHOD
LIMIT

mg/L mg/L

Antimony ND 0.05 EPA6010
Arsenic ND 0.05 EPA6010
Barium 0.73 0.01 EPA 6010

Beryllium ND 0.01 EPA 6010
Cadmium ND 0.01 EPA6010

Chromium (total) 0.02 0.01 EPA 6010
Cobalt 0.04 0.01 EPA 6010

Copper 0.03 0.01 EPA 6010
Lead ND 0.05 EPA7420

_ercury ND 0.01 EPA7470
lybdenum ND 0.01 EPA 6010

_ickel 0.07 0.01 EPA6010
Selenium ND 0.05 EPA7740
Silver ND 0.02 EPA6010
Thallium ND 0.05 EPA 7841
Vanadium 0.08 0.02 EPA 6010
Zinc 0.05 0.01 EPA6010

ND = None Detected

QA/QC SUMMARY

%RPD %SPIKE %RPD %SPIKE

Antimony 1 99 Mercury 9 94
Arsenic 2 92 Molybdenum 1 94
Barium 1 103 Nickel 2 107

Beryllium <i 104 Selenium 2 93
Cadmium <I 94 Silver 4 98
Chromium 1 108 Thallium <i 101
Cobalt 1 104 Vanadium 1 103

Copper 1 107 Zinc 1 103
Lead <i 100
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b Cuffis & Tompkins. Lid

BORATORY NUMBER: 18606-1 DATE RECEIVED: 11/01/89
uLIENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/02/89
JOB #; 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-11-3.5 PAGE 11 OF 19

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 10
bromomethane ND 10
vinyl chloride ND 10
chloroethane ND 10
methylenechloride ND 5
trichlorofluoromethane ND 5
l,l-dichloroethene ND 5
l,l-dichloroethane ND 5
trans-l,2-dichloroethene ND 5
chloroform ND 5
1,2-dichloroethane ND 5
l,l,l-trichloroethane ND 5
carbontetrachloride ND 5
bromodichloromethane ND 5
2-dichloropropane ND 5
.s-l,3-dichloropropene ND 5
trichloroethylene ND 5
dibromochloromethane ND 5
l,l,2-trichloroethane ND 5
benzene ND 5
trans-l,3-dichloropropene ND 5
2-chloroethylvinylether ND I0
bromoform ND 5
l,l,2,2-tetrachloroethane ND 5
tetrachloroethylene ND 5
toluene ND 5
chlorobenzene ND 5
ethylbenzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
carbondisulfide ND 5
2-butanone ND 10
vinylacetate ND 10
2-hexanone ND 10
4-methyl-2-pentanone ND 10
styrene ND 5
totalxylenes ND 5

/QC SUMMARY: SURROGATE RECOVERIES
±,2-Dichloroethane-d4 99%
Toluene-d8 105%
Bromofluorobenzene 100%
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b Cuffis & Tompkins, Lid

BORATORY NUMBER: 18606-2 DATE RECEIVED: 11/01/89
_IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/02/89

JOB #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLEID: B-13-3 PAGE 12 OF 19

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND i0
bromomethane ND i0

vinyl chloride ND 10
chloroethane ND 10

methylene chloride ND 5
trichlorofluoromethane ND 5

l,l-dichloroethene ND 5
1,1-dichloroethane ND 5
trans-l,2-dichloroethene ND 5
chloroform ND 5

1,2-dichloroethane ND 5
1,1,1-trichloroethane ND 5
carbon tetrachloride ND 5
bromodichloromethane ND 5

2-dichloropropane ND 5
3-1,3-dichloropropene ND 5

trichloroethylene ND 5
dibromochloromethane ND 5
1,1,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5
2-chloroethylvinyl ether ND 10
bromoform ND 5
1,1,2,2-tetrachloroethane ND 5
tetrachloroethylene ND 5
toluene ND 5
chlorobenzene ND 5

ethyl benzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND i0
carbon disulfide ND 5
2-butanone ND 10

vinyl acetate ND 10
2-hexanone ND 10

4-methyl-2-pentanone ND 10
styrene ND 5
total xylenes ND 5

/QC SUMMARY: SURROGATE RECOVERIES
_,2-Dichloroethane-d4 101%
Toluene-d8 106%
Bromofluorobenzene 74%



b Cuffis & Tompkins. Ltd.

BORATORY NUMBER: 18606-3 DATE RECEIVED: 11/01/89
_IENT: HARDING LAWSON ASSOCIATES DATE ANALYZED: 11/02/89
JOB #: 19541,001.04 DATE REPORTED: 11/09/89
SAMPLE ID: B-16-5 PAGE 13 OF 19

EPA METHOD 8240: VOLATILE ORGANICS IN SOILS & WASTES

Result Detection

COMPOUND ug/kg Limit
ug/kg

chloromethane ND 10
bromomethane ND 10
vinyl chloride ND 10
chloroethane ND 10
methylene chloride ND 5
trichlorofluoromethane ND 5
1,1-dichloroethene ND 5
1,1-dichloroethane ND 5
trans-l,2-dichloroethene ND 5
chloroform ND 5
1,2-dichloroethane ND 5
1,1,1-trichloroethane ND 5
carbon tetrachloride ND 5
bromodichloromethane ND 5

2-dichloropropane ND 5
_s-l,3-dichloropropene ND 5

trichloroethylene ND 5
dibromochloromethane ND 5
1,1,2-trichloroethane ND 5
benzene ND 5

trans-l,3-dichloropropene ND 5
2-chloroethylvinyl ether ND 10
bromoform ND 5
1,1,2,2-tetrachloroethane ND 5
tetrachloroethylene ND 5
toluene ND 5
chlorobenzene ND 5
ethyl benzene ND 5

Non-Priority Hazardous Pollutant Substances List Compounds

acetone ND 10
carbon disulfide ND 5
2-butanone ND 10
vinyl acetate ND 10
2-hexanone ND 10
4-methyl-2-pentanone ND 10
styrene ND 5
total xylenes ND 5

JQC SUMMARY: SURROGATE RECOVERIES
i,2-Dichloroethane-d4 100%
Toluene-d8 103%
Bromofluorobenzene 98%



t

Cb Curtis& TomDkins,Ltd.

BORATORY NUMBER: 18606-1 DATE RECEIVED: 11/01/89
CLIENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:II/07/89

JOB #_ 19541,001.04 DATE ANALYZED: 11/08/89
SAMPLE ID: B-II-3.5 DATE REPORTED: 11/09/89

PAGE 14 OF 19

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330

2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

..-Nitrosodimethylamine ND 330
Bis(2-chloroethyl)ether ND 330
1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330
Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330
Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330

Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

"'Nitrosodiphenylamine ND 330
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cb Curtis& Tompkins,Lt(3

_ORATORY NUMBER: 18606-1 EPA 8270
_AMPLE ID: B-II-3.5 PAGE 15 OF 19

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo(a)anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k)fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno(I,2,3-cd)pyrene ND 660
_benzo(a,h)anthracene ND 660
_nzo(g,h,i)perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 94% Nitrobenzene-d5 90%
Phenol-d5 130% 2-Fluorobiphenyl 94%
2,4,6-Tribromophenol 67% Terphenyl-dl4 62%
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b Cu#is & Tomokins. Lld

BORATORY NUMBER: 18606-2 DATE RECEIVED: 11/01/89

._=IENT: HARDING LAWSON ASSOCIATES DATE EXTRACTED:f1/07/89

JOB #: 19541,001.04 DATE ANALYZED: 11/08/89
SAMPLE ID: B-13-3 DATE REPORTED: 11/09/89

PAGE 16 OF 19

EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3580 Waste Dilution

RESULT LOD

ACID COMPOUNDS mg/kg mg/kg

Phenol ND 1

2-Chlorophenol ND 1

2-Nitrophenol ND 5

2,4-Dimethylphenol ND 1

2,4-Dichlorophenol ND 1

4-Chloro-3-methylphenol ND 1
2,4,6-Trichlorophenol ND 1

2,4-Dinitrophenol ND 5

4-Nitrophenol ND 5

4,6-Dinitro-2-methylphenol ND 5

Pentachlorophenol ND 5

BASE/NEUTRAL COMPOUNDS

Nitrosodimethylamine ND 1

Bis(2-chloroethyl)ether ND 1
1,3-Dichlorobenzene ND 1

1,4-Dichlorobenzene ND 1

1,2-Dichlorobenzene ND 1

Bis(2-chloroisopropyl)ether ND 1

N-Nitroso-di-n-propylamine ND 1
Hexachloroethane ND 1

Nitrobenzene ND 1

Isophorone ND 1

Bis(2-chloroethoxy)methane ND 1
1,2,4-Trichlorobenzene ND 1

Naphthalene ND 1
Hexachlorobutadiene ND 1

Hexachlorocyclopentadiene ND 1

2-Chloronaphthalene ND 1

Dimethylphthalate ND 1

Acenaphthylene ND 1
2,6-Dinitrotoluene ND 1

Acenaphthene ND 1
2,4-Dinitrotoluene ND 1

Diethylphthalate ND 1

4-Chlorophenyl-phenylether ND I
Fluorene ND 1

N-Nitrosodiphenylamine ND 1
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Cb Curtis & Tompkins, Ltd.

IBORATORY NUMBER: 18 6 06- 2 EPA 8 270
.AMPLE ID" B-13-3 PAGE 17 OF 19

BASE/NEUTRAL COMPOUNDS RESULT LOD

mg/kg mg/kg

Azobenzene ND 1

4-Bromophenyl-phenylether ND 1
Hexachlorobenzene ND 1
Phenanthrene ND 1
Anthracene ND 1

Di-n-butylphthalate ND 1
Fluoranthene ND 1
Benzidine ND 1

Pyrene ND 1
Butylbenzylphthalate ND 1
3,3'-Dichlorobenzidine ND 5
Benzo (a) anthracene ND 1
Chrysene ND 1
Bis (2-ethylhexyl)phthalate ND 1
Di-n-octylphthalate ND 1
Benzo (b) fluoranthene ND 1
Benzo (k) fluoranthene ND 1
Benzo (a) pyrene ND 1
Indeno (1,2,3-cd) pyrene ND 1
_%benzo (a,h) anthracene ND 1
_nzo (g,h,i) perylene ND 1

HSL COMPOUNDS

Aniline ND 1
BenzoicAcid ND 5

2-Methylphenol ND 1
4-Methylphenol ND 1
2,4,5-Trichlorophenol ND 5
BenzylAlcohol ND 1
4-Chloroaniline /_ ND 1

2-Methylnaphthalenej_ ND 1
2-Nitroaniline ND 5
3-Nitroaniline ND 5
Dibenzofuran ND 1
4-Nitroaniline ND 5

ND = None Detected, Limit of Detection (LOD) appears in right column
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EPA 8270: Base/Neutral and Acid Extractables in Soils & Wastes
Extraction Method: EPA 3550 Sonication

RESULT LOD

ACID COMPOUNDS ug/kg ug/kg

Phenol ND 330
2-Chlorophenol ND 330
2-Nitrophenol ND 1650
2,4-Dimethylphenol ND 330
2,4-Dichlorophenol ND 330
4-Chloro-3-methylphenol ND 660
2,4,6-Trichlorophenol ND 330
2,4-Dinitrophenol ND 1650
4-Nitrophenol ND 1650
4,6-Dinitro-2-methylphenol ND 1650
Pentachlorophenol ND 1650

BASE/NEUTRAL COMPOUNDS

"'-Nitrosodimethylamine ND 330
s(2-chloroethyl)ether ND 330

1,3-Dichlorobenzene ND 330
1,4-Dichlorobenzene ND 330
1,2-Dichlorobenzene ND 330

Bis(2-chloroisopropyl)ether ND 330
N-Nitroso-di-n-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330
Isophorone ND 330
Bis(2-chloroethoxy)methane ND 330
1,2,4-Trichlorobenzene ND 330
Naphthalene ND 330
Hexachlorobutadiene ND 330

Hexachlorocyclopentadiene ND 330
2-Chloronaphthalene ND 330
Dimethylphthalate ND 330
Acenaphthylene ND 330
2,6-Dinitrotoluene ND 330
Acenaphthene ND 330
2,4-Dinitrotoluene ND 330
Diethylphthalate ND 330
4-Chlorophenyl-phenylether ND 330
Fluorene ND 330

N-Nitrosodiphenylamine ND 330
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T,ABORATORY NUMBER: 18606-3 EPA 8270
_MPLE ID: B-16-5 PAGE 19 OF 19

BASE/NEUTRAL COMPOUNDS RESULT LOD

ug/kg ug/kg

Azobenzene ND 330

4-Bromophenyl-phenylether ND 330
Hexachlorobenzene ND 330
Phenanthrene ND 330
Anthracene ND 330

Di-n-butylphthalate ND 330
Fluoranthene ND 330
Benzidine ND 330

Pyrene ND 330
Butylbenzylphthalate ND 330
3,3'-Dichlorobenzidine ND 1650
Benzo (a)anthracene ND 330
Chrysene ND 330
Bis (2-ethylhexyl)phthalate ND 330
Di-n-octylphthalate ND 330
Benzo (b) fluoranthene ND 330
Benzo (k) fluoranthene ND 330
Benzo (a) pyrene ND 330
Indeno (I,2,3-cd)pyrene ND 660
Dibenzo(a,h)anthracene ND 660
_nzo (g,h,i) perylene ND 660

HSL COMPOUNDS

Aniline ND 330
BenzoicAcid ND 1650

2-Methylphenol ND 330
4-Methylphenol ND 330
2,4,5-Trichlorophenol ND 1650
BenzylAlcohol ND 330
4-Chloroaniline ND 330

2-Methylnaphthalene ND 330
2-Nitroaniline ND 1650
3-Nitroaniline ND 1650
Dibenzofuran ND 330
4-Nitroaniline ND 1650

ND = None Detected, Limit of Detection (LOD) appears in right column

QA/QC SUMMARY:

2-Fluorophenol 98% Nitrobenzene-d5 95%
Phenol-d5 137% 2-Fluorobiphenyl 96%
2,4,6-Tribromophenol 65% Terphenyl-dl4 63%
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